50 Cents the Year. 6 Cents a Copy. 
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NOTE.—No Competing Concern Has Any Connection With Us or Authority to Sell Our Goods 
THE BEST AND MOST DURABLE PIPE COVERING 


For Steam IAI DAPRRI ORK Cold Storage 
* 7 A ‘ a” $ @ a w « _4 & bt ww, mer ~— / 3 % = - 
Water - — Insulation, Cork 
JOHN R, LIVEZEY NONPAREIL CORK MFG. CO. 


| 
| 
| and Brine Pipes No, 128 South 20th Street Gerken Building Floors wd Tiles 
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2 aa Philadelphia Chambers and W. Broadway, N. Y. 
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‘D SEAL BOILER COMPOUND 
WILL REMOVE SCALE, GREASE AND 
DIRT FROM STEAM BOILERS = =«= = 


MANUFACTURED BY 


THE CHERRY CHEMICAL COMPANY, OFFICE: 1215 FILBERT STREET, PHILADELPHIA, PENNA. 





Circulars, Prices and Directions Furnished on Application. 


WE WANT GOOD AGENTS. WRITE FOR TERMS. 











is what we have been for over 32 years. We have been prescribing re- 
medies for all kinds of friction. In order to thoroughly master tie pro- 
fession, we have sustained at great expense a departM@ent of tests. Over 
one hundred thousand tests have been made in that department. ‘Then 
why not bring your friction ills to us? Whether it is your cylinder, 
valves, crank, machine or shafting journal, belt, or any other sort of 
friction, we can relieve the trouble to a money saving basis. 


5 See Es SARI RE REI RR Nae ae SRS SLS tO OT Tat eT BE Te RS Ga TSG 
E. F. Houghton & Co., 240-250 W. Somerset St., Phila., Pa. 
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ENGINE AND PUMIP REPAIRS ff SPEGIOLTY. 
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CYLINDERS REBORED IN PRESENT POSITION FROM 3 INCH TO 110 INCH IN DIAMETEH. 
GENERAL REPAIRS TO CORLISS AND OTHER STEAM ENGINES, ; 


DYNAMO COMMUTATORS TURNED OFF WITHOUT REMOVAL. 
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Portable Milling Machine for Milling Off Valve Seats in position. Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 
Goodwin Governors, made and repaired. Send for our book of useful hints for Engineers. 


We Send Experienced Mechanics With Portable Tools To All Parts Of The Country To 
Repair Engines and Pumps. 


We make a specialty of Metallic Packing for Piston Rods (5 years guarantee). 


Portable Planer For Facing Off All Sizes Of Hammer Blocks In Present Position. 


BLACKSMITHING. STEAM POWER HAMMERS. 
LB. FLANDERS MACHINE WORKS. 
H. B. UNDERWOOD & CO., General Machinists and Engineers 
1025 HAMILTON STREET STATION S. PHILADELPHIA, PA. 
WALSH COMBINATION GASKETS. 


Patented March 28, 1893. No, 494,402. 





WALSH METAL FACE PACKING. 


Patented October 7, 1890, June 6 and December 8, 1891. 
Adapted to all kinds of Steam and Water Packing. Will 


not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Ptimps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc, Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘—-\ WALSH PACKING CO. 


1118 @ 1120 S. 7th St., Phila. Cam be se frome se to gn chase 
Panes siege nee. : A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal ar 
C—Open space to avoid butting when cover is vorn vf. Rainbow Rubber as shown in cut. Made different widths and thickness: 
D—Section of metal cut out at C. or man and hand hole Gaskets. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 

We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
sed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA, 
Tele. Connection 


We makea special- } 
ty of Metallic Pack- & 
ing for Piston Rods , 





Cylinders and Valve Seats bored 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE. 


ENGINEER AND MACHINIST 


Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its 
great value has been best demonstrated where it has 
replaced other governors on engines, which have 
been in use and where care has been taken to com- 
pare the quantity of fuel used before and ,. 
after the cut-off was applied to their en-@ 
gine a saving of 20 per cent or more may 
be relied upon, or a corresponding increase in horse- 
power of engine. A large number are in use in 
various parts of the country and with excellent 
results, both as to economy and steadiness of power. 


GHILLITTO'S Hand-Book of Corliss Steam 
Engines for a club of three subscribers to THE 
PRACTICAL ENGINEER, at 50 cents each. 








James Gemmell Phone : D. M. Thomson 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


TNGHNERY awe 


TACKS, TANKS i) 








General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
Gemmell, Supt. Phila., Pa. 764 Swanson St. 





LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 

SMALL KEY: 











LARGE KEY. 


AND 
Cray RETOR 





CYRUS ORGUER 


Fire Brick 








SUPERIOR 
BULLHEAD. 

















ESTABLISHED 1872 TELEPHONE CONNECTION 


Corliss Engine Works 


GEORGE RICKARDS, Manacer 
HOWARD & HUNTINGTON STREETS, PHILADELPHIA 


Cylinders and Valve Ports of engines and pumps of all makes 
and sizes rebored, and flat valve seats refaced without removing 
them from their present positions. All kinds of heavy machine 
work done at short notice. Pipe cut from ¥ in. to 6 in. diameter. 


ESTIMATES CHEERFULLY GIVEN 


The Rickards Corliss Engine 


is unequaled for efficiency and durability. You can- 
not afford to buy a new engine until you have seen it 
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Rainbow Packing 


Makes Steam, 
Flange and Hot Water Joints Instantly. 









THOUSANDS OF DON’T HAVE TO 

















IMITATORS USE WIRE 
AND CLOTH TO 
NO EQUAL HOLD 
WILL RAINBOW. 
HOLD HIGHEST CAN’T BLOW 
PRESSURE IT OUT 


THE COLOR OF RAINBOW PACKING IS RED. 
See that the Trade-Mark (Three Rows of Diamonds in Black—connected) extends throughout the entire length of each yard or roll 





WILL CARRY IN STOCK 


[T IS AN UNDISPUTED FACT THAT RAINBOW ‘PACKING IS 

EEEESESES== THE ONLY SHEET OR FLANGE PACKING IN THE WORLD ———————— — 
THAT WILL CARRY IN STOCK FOR MONTHS AND YEARS 

WITHOUT HARDENING OR CRACKING 











$25.00 REWARD! 


Unprincipled manufacturers and dealers are constantly imposing on engineers by substi- 
tuting cheap red sheet packings for Rainbow. When you send for or order Rainbow Packing 
see that the three rows of diamonds in black, connecting like this, 


extend through each yard or roll. If it does not you have not got the genuine Rainbow Packing. 
If it is billed “ Red” packing, send it back. If any manufacturer or dealer bills you any packing 
as “ Rainbow,” or “ Rbw.,” that does not bear our trade-mark, as explained herein, it is a fraud, 
and if you will send us the packing and their invoice we will give you a 


REWARD OF $25.00! 


pay you for the packing, as well as all express charges on same. 





Write for Catalogue 





Copyrighted and Manufactured Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 
202-210 South Water St., Chicago, III. 

634 Smithfield St., Pittsburg, Pa. 

When Writing te Advertisers Please Mention this Journal 


22-24 Woodward Ave., Detroit, Michigan. 17-23 Beale St., and 18-24 Main St., San Francisco, Cal. 


209 and 211 Magazine St., New Orleans, La. 1221, 1223 Union Ave., Kansas City, Mo. 
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NOTICE. 


This book belongs to the PUBLIC. YOU are one of 
be public. Take care of YOUR OWN PROPERTY and 


e that others do not injure it. 


CITY ORDINANCE No. 17,549. 

Sec. 3. Every person who shall wilfully and wantonly cut, mutilate, 
ark, tear, write upon, deface or otherwise destroy or injure, in whole or 
part, any book, care game periodical, map, docament, picture, or written 
engraved or printed paper, belonging to the Public (Free) Library, or 
hall suffer any such injury to be inflicted while such property is in his 
stody, shall be deemed guilty of a misdemeanor, and upon conviction 

hereof, shall »e punished by a fine in the sum of not more than $100. 


Unless otherwise reported, the last borrower will be 
eld responsible for any imperfections discovered. 
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OFFICIAL JOURNAL 


OF THE 


AMERICAN ORDER 
OF STEAM ENGINEERS. 


Devoted to the Interests of Stationary Engineers. 





PHILADELPHIA, 








Despite the earnest labor of the 
ie many technical journals and the con- 
Organizing of stant endeavor of our engineering or- 
Engineers. ganizations to obtain an equable 
engineers license law which might be operative throughout 
this-state and others, we are confronted with almost daily 
loss of life and property from boiler explosions. This 
argues either a wilful disregard of necessary precaution on 
the part of those in charge of power machinery, etc., or a 
lack of knowledge upon what they do not seem to be in- 
clined to improve. 

THE PRACTICAL ENGINEER has always the education 
and the advancement of the engineer in view, and hence 
his welfare, and it is for this purpose that we take this 
time and opportunity to show engineers the necessity of 
license laws which will govern the engineering profession 
alike in every respect, and in every State or part of the State ; 
of course we do not hope to be able to effect this law every- 
where just yet, but the crying need of such a law is so appar- 
ent in Pennsylvania that we will deal with that State here. 

In Philadelphia a boiler explosion is a rarity indeed, this 
is a condition of affairs which certainly speaks well for our 
Now, is life or property any less val- 


Concerning the 


present license law. 
uable in the country districts or our second class cities than 
it is in Philadelphia? Certainly not! Then why permit 
conditions which endanger life and property in one part of 
our State and not in another? Undoubtedly there will be 
an effort made at the next session of the legislature to 
establish a fair and uniform state license law. In this mat- 
ter THE PRACTICAL ENGINEER takes the liberty of advis- 
ing all engineers to organize with the A.O.S. E., and 
thus assist in placing before the legislature a license bill of 
unquestioned merit, as good, or even better, than our Phil- 
adelphia law, the passing of which the American Order of 
Steam Engineers justly assumes the credit for. But-muni- 
cipal laws, be they ever so good, are not desirable where it 
is possible to obtain a’state law. 

In the first place they serve to obstruct the future pasage 
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of a state law. ‘The inspectors, or examiners, placed in 
control of municipal laws are likely to exert themselves to 
prevent the passage of a state law in the fear that they 
weuld lose, their pgsijions, while the higher municipal 
autnerities anc noltical:‘ whips” of any municipality hay- 
ing a license Jaw-would naturally oppose the passage of a 
state law-ia'order to retain for themselves the distribution 
of the venue and “ patronage” thus created. This is by 
no meats 4 theory, but a fact, which has several times been 
demonstrated to the embarrassment of those interested in 
efforts to have state laws passed. Moreover, a bureau or 
department for the licensing of engineers under state con- 
trol, is less likely to be influenced by small politics ; fewer 
licenses are apt to be granted upon political recommenda- 
tions, or for personal reasons, than when the same offices 
are under municipal control. 

However, the State of Pennsylvania is now compara- 
tively free from the “ municipal law” handicap, Philadel- 
phia being the only city having such a law, and a vigorous 
effort by the engineers of the 
bined, will doubtless induce the members of the next legis- 
for an equable license bill 


state, harmoniously com- 


lature to cast a favorable vote 
that will serve to protect the interests of the engineer, the 
employer and the public. 

Such a bill will doubtless be presented, and its passage 
urged by the American Order of Steam Engineers, with 
every prospect of success, but the order will welcome the 
assistance and support of every engineer in the State hav- 
ing the interest of his profession at heart, and in order to 
make this support doubly effective, it is desirable that the 
engineers of the state be organized under the jurisdiction 
of the order. New councils should be formed in every 
town and industrial locality, so that each section of the 
state may send a chosen representative, and thus have a 
direct part in framing the bill to be presented. 

THE PRACTICAL ENGINEER will be glad to furnish any 
information desired to further the success of the move- 
ment. 
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ae The unquestionable supremacy around the exploding boilers, and many who were not 
British Manufacturers and reliability of American manu-_ killed have received injuries such as to make them cripples 
are Recognizing the facturers and American material, for life. Of course so long as steam boilers are used, just 
Merit of Standardizing. j, undoubtedly due in a large so long will we have boiler explosions, but undoubtedly 
extent to the constant and mutual desire and co-operation the majority of such occurrences superinduced by either 
of our producers to establish and fix a reliable set of stand- lack of good horse sense by the attendant or through 
ards in all classes of goods, thus obviating the necessity of the crystalization of the shell metal, a matter that is seldom 
constantly changing patterns, dies and machinery or other determined until too late. ; 
material in the manufacture of their respective output. One of the causes of explosion seldom thought of, is 
Let us take for instance the British Isles; in that country through the safety valve. One must bear in mind that 
the manufacturers have to contend with 171 different sec- water is practically a solid; you have water in a boiler and 
tions of standards to compare 49 in America,in the matter you boil it. It boils at 212°. Now you increase the pres- 
of screw threads and standard gauges alone. Consequently sure and it will take a much higher temperature to make 
the British manufacturer has four or five times the dies it boil, this increases the density. If you release the pres- 
and patterns to carry, with a corresponding increase in sure too suddenly you begin to stir up trouble; if the re- 
draughtmen and other like employes engaged in the for- lease continues every drop of water in the boiler will almost 
mulation of plans. Then again it seems to be the desire instantly come to a boil owing to quick reduction in pres- 
of most of the railroads and tramways to demand anen- sure and corresponding temperature. When the drops boil 
tirely different gauge and pattern in their general stock they take up seven times as much room as they did pre- 
from that of their competitors. In England alone there viously. This causes what is known as water ram. Now 
are 70 different gauges of railways rails, think of that in let the safety valve stick, say until the steam raises 10 or 15 
competition with our own almost universal system in that pounds above the set of the valve; finally the valve re- 
line. leases, then there is an awful rush of steam with a corres- 
All of these conditions, of coysse; forces. it enonupus:*tponding eruption of the water inside. A condition which 
expense upon the producer in the midther Of *ihevebsed” ine ety” few boilers are able to withstand, consequently an ex- 
chinery, dies, patterns, etc., which can otity dé, styet; with -a: plosion occurs. 
corresponding increase in the gtoss price." ** rc a Recently a governinent test was made of a boiler, steam 
The American manufacturer not having all;thijs:fo con- was run up to 600 pounds pressure and the boiler just went 
tend with can readily produce an article of Better’ grade humming like a top, but it did’nt burst. The next day 
and workmanship (with all the parts universally inter- they ran steam into her up to 300 pounds, and then the 
changeable) than our British cousins can hope to attain engineer briskly pulled the safety valve, and when the men 
until they adopt a universal system of some kind. This came out of the safety tower there wasn’t a piece of the 
is a feature that has of late come to be recognized by the boiler in sight; it simply blew into fragments, thus prov- 
British manufacturers as a necessity if they want tocon- ing that water ram will cause a boiler to explode with the 
tinue in business. To attain a profitable and equable most disastrous effects. 
standardization in the British Empire and territories there Another cause of explosion, as before rcutiobed, is crys- 
has recently been appointed a committee composed of some talization of the metal, which simply means a change of 
of the best known manufacturers and mechanical engineers condition from that of steel to an ordinary grade of cast 
in that country; their duties will be to make a study of iron, this change is effected by burning, usually caused by 
general conditions in their own country and abroad, and the presence of scale on mud. The fact of oxidation or 
then pass upon and adopt as far as possible a more univer-  crystalization existing is very hard to determine, because 
sal system. there is no wasting away of the metal or other outward 
The members of “The British Standards Committee,” sign of disintegration. ‘Thus, it is usually found out only 
as it is designated, are: James Mansergh, late president of through an explosion. 
the Institute of Civil Engineers; Sir Benjamin Baker, Sir Another, and probably the primary cause of a large nuin- 
John Wolfe-Barry, Sir Frederick Bromwell, Sir Douglas ber of explosions of boilers is that of rivet shear, or rivet 
Fox, George Ainsworth, William Dean, Albert Denny, weakness. ‘This is the result of excessive contraction and 
James Allen MacDonald, E. Winsor Richards, James Riley, expansion superinduced by sudden and too great changes 
Proffessor W. C. Unurin, and Dr. J. H. Tudsbury. of pressure, or an irregular change of the water line. 


—————— _ ————— 





Four boiler explosions within a period of less than five weeks, 
iia itilalaeey <ciihidhic eB seal tener two of them in Pittsburg, Pa. (December 2c-2!st) ; one in De- 
y 8 P Xi troit, Mich. (November 26th), and one in Macon, Ga., January 


The frequent disasters throughout 
What causes q 06 


Boiler Explosions. 

; : months has attracted the general 2d ; caused the violent death of thirty-nine persons and the seri- 
attention to boilers, of boiler makers and boiler care takers. oy injury of eighty more, entailing a property loss of three hun- 
The terrific force with which the explosions have occurred dred thousand dollars, not to speak a i (aes< claims 
has caused great loss of life among the people immediately which may be entered. may” 
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Probable Effects of Recent Discoveries of Oil. 
T. Duncan Just. 


The recent discoveries of oil in such enormous quantities and 
at such widely divergent places, is likely to cause an almost com- 
plete change in the methods of heating throughout the world. 
Certain of the advantages that the use of liquid fuel suggests are 
so obvious that they scarcely need be mentioned. For instance, 
the great ease with which such fuel can be handled, and the great 
saving of labor in the fire room, combined with many other rea- 
sons which will readily occur to the reader. 
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VERTICAL SECTION THRCUGH 
CENTER OF BURNER. 















Heretofore all of these virtues of petroleum as a fuel have been 
eclipsed in the eyes of the manufacturer considering its use by the 
matter of cost, for it is certain that in this great country of brains 
the mere matter of a suitable burner, or a satisfactory boiler set- 
ting, would, or could not stand in the way of a fuel so rich in 
energy and so full of promise in other respects. 

Now since every day we have reports of new and valuable dis- 
coveries of oil, great interest will undoubtedly be at once mani- 
fested in its uses ; for the great supply promised will unques- 
tionably remove the only practical obstacle preventing its 
use becoming very general in our manufacturies. 

Among the many advantages of this source of power, 
which will likely first be considered,.“are those of more 
uniform heat, more constant pressure of steam, no ashes, = 
clinkers, soot or smoke, and consequently clean flues, and E= 
the saving of wear and tear on the plates, effected by the a 
uniform distribution of heat; all this; combined with the F 
labor saved, will of course be the first to appeal to the user ; ‘f 
the benefits accruing in favor of the fireman we will deal | 
with later. : = 

The methods used in the United Sfates at present for cay 
burning crude petroleum is practically the same as those 
adopted in Russia, on the Caspian Sea, where the utility 
of oil as a fuel is very profitably demonstrated by a vast fleet of 
vessels using it. The principal of these methods is an atomizer 

r ‘‘pulverizer’’ for introducing the oil into the furnace, the oil 
being injected by a blast of steam or air, although it is sometimes 
thrown in by centrifugal force also. Thus it may be said, in 
general, that the mechanical obstacles are practically removed. 
Now then with all prospect of the removal of the obstacle of cost, 
we have only to bear in mind in burning crude oil, first the liability 
to fires and explosions from the ignition of vapor given off by 
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“i On i ind. All these points are a matter of detail which of 











the oil, or from error in the management of the ‘‘ pulverizer"’ 
and furnace ; second, the liability of loss of efficiency through 
imperfect combustion ; and third, and paramount, the danger of 
imparing the boiler. 

However none of these are very serious difficulties, provided 
the plant is managed intelligently in all its details. The fierce 
flame from the burner should not be allowed to impinge directly 
upon nuts or rivet heads or the ends of riveted flues or upon 






























































other portions of the boiler that might become overheated and 
burned, and care should also be exercised to prevent cold 
draughts of air from striking the heated plates, from the fire 
doors or elsewhere, since a sudden chill of this sort is likely 
to strain the boiler: Sheets are not infrequently cracked, 
in the Caspian Sea service, through this neglect of precau- 
‘ tion, and while the danger is perhaps less in the stationary 
ay ervice in this country, it should nevertheless be borne in 


: A urse the fireman will be obliged to aquire knowledge of 
f order to obtain the proper results both in the interest of 
himself and his employer. 
Now let us presume that oil is the most economical to the 
consumer ; where does the fireman benefit by its use? The 
answer is easy, and the benefits so varied and numerous 
that one could almost write a volume on this question alone. 
Ist we will begin with one (any one) of our city office build- 
ings, or crowded factories, and where is the usual place ap- 
portioned to the boilerroom? Why of course the most out 
of the way, impossible of approach, spot in the whole build- 
ing ; with the coal bunkers usually so far away that every 
shovel full of coal will have to be handled on the wheel- 
barrow. The ashes and dirt have to be handled likewise 
work of the hardest kind, too. Now introduce the oil burner, 
in their removal. All this requires of the fireman work, and 
and you at once dispense with the above-mentioned disagreeable 
features while you do not detract in any way from the use of the 
boiler. 

Then again the fireman will benefit in a saving of hours in 
labor, instead of having to report a certain length of time before 
starting up, in order to get up steam, he will be enabled to attain 


HORIZONTAL SECTION THROUGH 
CENTER OF BURNER. 



















the same result in one-half the time, the action of the oil being so 
much more responsive. 

Second, and of much more importance to the fireman, is its 
easy adaptibility to boats, for firing on the ocean steamers is in 
its present form one of the cruelest labors that man is called upon 
to perform ; for instance the stoker comes to work wearing only 
a thin undershirt, light trousers, and wooden shoes. Usually 
each man has to attend to four furnaces. He first has to rake 
open the doors of the furnace in a room—or space it would bet- 
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ter be termed—in which the thermometer registers 130 to 150 It would not be amiss in either the manufacturer or workman 

degrees F. He then begins at once, while he is fresh, to clean to keep well up with this subject, for undoubtedly oil as fuel will 
the fires ; spending several minutes at each, the temperature by soon be a’question of consideration for both to take up. 

that time has probably risen to nearly 200 degrees where he is The accompanying cuts illustrates the usual type of burner used 

for boiler work. In order to ensure per- 

i cise yer noes . >» fect combustion, the air supply should be 

“s | _ereautorume_|{| x ‘cece raat: , regulated so that the flame-sheet is of uni- 

— : | —— + form, intense brightness, without bluish 

a streaks. The atomized oil should thor- 

y alco oughly mingle with the air that is admit- 

| oe ted for combustion, and the arrangement 

of the furnace should be made so as to 

ensure burning the oil entirely before it 
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oveNT ' | comes in contact with the comparatively 
| Y| cool boiler plates. With the burner shown 
| ' STEAM | in the accompanying illustration all dan- 
PoP =e ia ger from having the flame impinge di- 





rectly upon the plates is obviated, and 
also a more perfect mixture of air and oil 
directed against a wall of fire-brick, and 
sometimes this idea is carried out more 
elaborately by directing the jet into a fire- 
brick chamber, from which it can emerge 
only after an entire change in its direc- 
tion. 

Air enough to ensure complete com- 
bustion is admitted from the cleaning 
door at the rear, through two channels or 
conduits, arranged with a damper for 
regulation of the supply. 

One of the main difficulties encountered 
in using crude oilas fuel is the starting of 
working (within 12 degrees of boiling). He then dashes to the _ the fire after the plant has been shut down for a time ; because 
air pipe, takes his turn at cooling off, and waits a call to his fur- the oil atomizer cannot be set in operation without steam to 
nace, which speedily comes. operate them. Usually a small auxillary boileris provided, that 

When the ‘‘watch’’ is over, the men shuffle off, dripping may be fired with coal or wood, and thus obtain the supply re- 
with sweat from head to foot, through long cold galleries to the quired, until the main boiler can be gotten under way. 
forecastle, where they 
‘‘turn in’’ for eight as ad 
hours. Four hours of 
blistering heat and 
eight hours sleep make 
up the routine of the 
firemans life aboard 
ship. 

Now you will say, 
‘‘ well they won’t need 
firemen if all that is 
true, or at least they 
will be enabled to get 
along with one-half the 
number ;’’ but therein 
you will make a mis- 
take, for while the 
heat will be reduced, 
through the lack of 
opening and closing 
furnace doors, and 
many other undesira- 
ble features done away 




























































































Showing Complete Equipment for Burning Oil 








with, yet the oil burner Showing Burner in Operation 
will need the most constant attention, and expert attention at that, Whatever fate may be in store for the speculator in, or pro- 
but not of the back aching, back breaking kind. ducer of oil, the industrial world may derive some benefit from 


From all this it can be readily concluded that the discoveries this superabundance. It has been proved that oil is a good 
of oil will be mutual benefit to the employer and the employed. _ fuel. One pound of it, of average gravity, free from sand, will 
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evaporate as much water in a steam boiler as will two pounds of 
anthracite, two and one-fourth pounds of bituminous, or three 
and one-half pounds of lignite. Speaking in round numbers, six 
barrels of oil weigh a ton, and in actual test on a steamship of 
100 horse-power and 800 tons burden, it was found that the con- 
sumption of oil was three and one-half tons per day, or twenty- 
one barrels, as against a daily consumption of nine tons of coal. 

If the problem of cheap fuel is to be permanently solved 
along these lines, the statement of the president of the Atchison, 
Topeka and Santa Fe Railway—which is gleefully pointed to by 
the speculators as a convincing reason why oil stocks are good— 
will become important. He says that twenty-five passenger and 
freight engines on a thirty day’s run used 2,077 tons of coal and 
covered 80,063 miles, or about forty-two miles per ton. Oil at 
$1.35 per barrel would at this figure cost 14.4 cents per mile, 
against 23.2 cents per mile for coal. Experiments with the big- 
gest engine of the International and Great Northern Railway 
Company have demonstrated that on a hundred mile trip 26% 
barrels of oil were consumed, whereas the same run with coal 
would require six and one-half or seven tons of the best lump 
coal. The coal at $3.75 per ton would cost $26.25 and the oil 
at 60 cents per barrel $15.90, showing a saving on the trip of 
$10. 35. 

These figures are, however, subject to revision. Coal can be 
purchased in many sections for less than $3.75 while it is doubt- 
ful if the oil can be had at 60 cents a barrel at any considerable 
distance from the source of supply. 

The Export Oil Company, of Beaumont, Texas, has been 
making a series of tests of Texas oil for fuel at the Hygeia Ice 
Company’s plant, No. 544 West Nineteenth Street, New York. 
A 150 horse-power boiler. was fitted up, as far it was possible to 
do so, for the burning of the crude oil. Tests were made with 
reference to the capacity of-the oil for fuel ; the rapidity which 
steam could be raised and evaporative tests. These were fol- 
lowed by similar tests with coal for fuel. The matter aroused a 
great deal of interest, and the plant was visited by many repre- 
sentatives of the press, manufacturing concerns and members of 
the American Society of Mechanical Engineers. 

It was claimed by those in charge that the oil did everything 
that was claimed for it. One statement was, that apparently two 
and one-half barrels of crude oil are equal to one ton of coal. 
Another statement was that they could lay the oil down in New 
York at a cost of 75 cents a barrel or less. The tests were made 
under the supervision of Prof. James E. Denton, of the Stevens 
Institute of Technology. 

The known facts in the case seem to be that there is an un- 
limited supply, that it is consequently very cheap ; that coal is 
getting more expensive ; that if it can be used successfully it will 
save the expense of handling coal and ashes. 

The results of this test are practically all in favor of oil and 
will bear more than the average attention. A glance at the fol- 
lowing table will show the results of the tests in full : 

One pound Texas Crude Oil evaporated 16 pounds water at 
asa” F. 

One pound Buckwheat No. 1 Anthracite Coal evaporated 9 
pounds water at 212° F, 

Therefore 1 pound Texas Oil equals 1,773 pounds coal in 
evaporative results. 

1,260 pounds Texas Oil equals 2,240 pounds or 1 long ton 
coal, 

1,260 pounds Texas Oil, or 163 gallons equals 1 long ton coal. 

One ton No. 1 Buckwheat Coal costs American Ice Company, 
delivered $3.25 ; add stokeage and disposition of ashes 15 cents, 
making total cost coal $3.40 per ton. 


163 gallons Texas Crude Oil at 134 cents per gallon, or at a 
rate of 73% cents per barrel, cost $2.,6 per ton, making a saving 
of oil over coal of 44 cents per ton. 

In addition Texas Oil developed 200 to 205 horse power, as 
against 125 to 130 horse power, being highest horse power 
attainable with coal. 


An Effective Means of Saving Cylinder Heads. 


Taking the results of the most reliable tests and it is found that 
steam as it comes from the boiler rarely contains less than 4 per 
cent. or 5 per cent. of moisture ard frequently contains as much 
as 15 or 20 per cent., and sometimes more than that. 

Undoubtedly this feature of wet steam is one of the most vex- 
ing problems that the engineer has to contend with. First, in 
the question of economy, and greater than all, in the constant 
menance from that source to his engine and pump cylinders, par- 
ticularly when high speed engines are in use. Accidents may 
arise from excessive condensation in long piping, from foaming 
in the boilers, or from the presence of water pockets in the steam 
line (which every one should take good care to avoid having). 





The principal reason for wet steam, however, is not very 
difficult to understand when one watches water boiling rapidly in 
an open vessel. The bubbles of steam arise to the surface and 
break through the surface film or skin of the water with con- 
siderable violence. In the average boiler this bursting effect 
often times reaches the volume of minature explosions, through 
the fact that there is usually a greater scum on the surface than 
one would at first imagine. The steam bubble then in pushing 
through this matter is held in a certain subjection until its final 
release, which, of course, is effected only with violent erruption, 
this throw a fine spray of water into the steam and will readily 
assimilate with the same. 


Fis. a 





In modern boiler practice, where water tube boilers are used 
with small steam space, small liberating surface, small volume 
and rapid circulation, the tendency is to produce wet steam, 
This has led to the incorporation of many different devices both 
in and out of the boiler to effect a separation of this moisture 
from the steam. But in spite of this, there is always a great deal 
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of water finds its way into the cylinders with oftentimes danger- 
ous results. 

The following cuts will illustrate to the reader a very simple 
and extremely cheap device which can be attached to most any 
engine cylinder with little trouble and not much expense. It is 
simply a ‘‘ bursting relief’’ attached to both ends of the cylinder. 
Fig. 1 shows a fair description of the device itself while Fig. 2 
shows a cylinder with the attachment complete. 

The idea is that a cup be cast and then turned up to such a 
thinness that any unusual or sudden concussion will force the 
bottom out of it instead of forcing the head out of the cylinder. 
A little study will easily teach the engineer just how thick to have 
the cup bottom, and as they are very inexpensive one can afford 
to have several on hand for replacing bursted ones. 

With one of these devices attached to an engine, there cannot 
be much danger of strained cylinder heads, and anyone can with 
little trouble attach them. 


————__—__+ @ e =< 


The Chemical Composition and Calorific Value of 
Coal. 


By T. H. REARDON. 


The principal constituents of coal are carbon, hydrogén and 
oxygen. Sulphur is present, particularly in soft coal as an unde- 
sirable constituent, its heat value being of no particular conse- 
quence, when considered in connection with its objectionable 
features as a corrosive agent. 

Nitrogen appears also in the analysis of nearly all coals, and 
is usually present in about the proportion of 2 per cent. This 
element is not objectionable except that it, of course, evolves no 
heat, while its temperature being raised to that of the flue gases 
it carrries off heat that is evolved by the other constituents of the 
coal. 

Oxygen is always present, varying in amount from 3 to 13 per 
cent. The proportion of oxygen is much greater in bituminous 
or soft coal than it is in the different varieties of anthracite The 
percentage of this element in a good sample of anthracite coal 
being 2.97, while in three samples of bituminous it was found to 
be 7.89, 8.09 and 12.88 respectively. 

Oxygen, of course, evolves no leat, and furthermore during 
its expulsion it takes up one-ninth of its weight of Hydrogen 
forming water, which requires a certain amount of heat for its 
vaporization. 

The amount of ash in coal deserves particular attention, and as 
its amount varies greatly in different coals, the quantity in any 
particular case must be determined experimentally, 

The analysis of the following samples gave 1.03, 2.70, 1.61 and 
2.07 per cent. respectively. Only one sample of anthracite being 
used, which gave the figures 1.61. 

By adding up the percentages of the elements that possess no 
heating value, and subtracting their sum from the weight of coal 
taken, it is not a difficult matter to ascertain the net amount of 
combustible in a sample of coal, when the analysis is given and 
the amount of moisture is stated, which, of course, should always 
be deducted. 

The percentage of carbon in the above samples was found to 
be 81.41, 78.57, 80.07 and 90.89, respectively, the figures last 
given referring to the sample of anthracite. The percentage of 
hydrogen, figures in the same order, are 5.83, 5.23, 5.53 and 3 28. 
- The reason why a good sample of soft coal possesses greater heat 
value than the same weight of hard coal or carbon should now 
be apparent, for as the proportion of one constituent increases, 


the proportion of the other constituents must necessarily decrease. 
As hydrogen has a heat value about 4.5 times greater than carbon, 
it is evident, without any calculation at all, that if it is present 
in relatively large amount, that the proportion of heat evolved 
will be much greater. The proportion of hydrogen that unites 
with the oxygen in the coal and forms water therewith without 
evolving heat, is not so important as it may at first appear and is 
best illustrated by means of an example. Taking the pound of 
coal that contains .0583 pound of hydrogen and .0789 pound 
of oxygen, we have as the result .0583 minus .0789/9 equals 
.0495 pound of hydrogen available as a producer of heat. The 
weight of water formed is, of course, equal to the weight of hy- 
drogen and oxygen shown in the above example namely, .0789 
plus .0789/9 equals .0877 pounds of water formed. The tem- 
peratures of the water at first is the temperature of the coal as it 
enters the furnace. The water is heated and converted into steam 
having a temperature corresponding to the temperature at which 
the flue gases escape. 

The calculation of the heat carried off in the steam would be 
a rather difficult matter, as the steam is in a superheated condi- 
tion. The heat units evolved by one pound of dry bituminous 
coal having the following composition : carbon, 81.41 per cent. ; 
hydrogen, 5.83 per cent.; oxygen, 7.89 per cent. ; nitrogen, 2.05 
per cent. ; sulphur, .75 per cent. ; ash, 2.07 per cent. ; will be 
shown. 

The following values in heat units will be used in the calcula- 
tions that follow : hydrogen, 62,500; carbon, 14,500; sulphur, 
4070 ; then we have— 

Carbon, .8141 X 14,500 = 

Hydrogen (.0583 — .0789/9) X 62,500= 3,095 

Sulphur, .0075 4070 = 30 


11,804 heat units. 


“c ce 





14,929 

The sample of anthracite will be considered in the same manner: 

composition ; carbon, .9089; hydrogen, .0328 ; oxygen, .0297; 

nitrogen, .0083 ; sulphur, .oog1 ; ash, o161. 
Carbon, .go89 * 14,500 = 


Hydrogen ‘Gas minus .0279 
9 


Sulphur, .oog1 X 4070 = 37 


13,171 heat units. 


ae ee. 


) X 62,500 = 1,844 





15,052 

It will be noticed that the particular sample of anthracite taken 
for illustration possesses a greater heating value than the sample 
of bituminous, but this result is due to the fact that the oxygen 
and ash are both present in a relatively large amount, and that 
the quantity of net combustible is necessarily reduced on this 
account. 

Bituminous coal, however, of good quality in which the ele- 
ments that yield no heat are present only in reasonable amount, 
will be found to have a considerble higher heat value than the 
different varieties of hard coal, and on account of the ease and 
facility with which the fires may be banked and controlled, its 
use is preferred and even necessary in many cases. 


—+ 40m 


Official confirmation has been given the report that the arbi- 
trator on the projected electrification of the underground rail- 
roads of London has decided in favor of Chas. T. Yerkes. In 
anticipation of this result Mr. Yerkes has already given the 
British Westinghouse Company a big contract for engines, gene- 
rators, etc., for the generating station. This material will come 
from Pittsburgh, as the Westinghouse Co.’s Manchester Works, 
are not yet completed. 
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Compound and Shunt Motors. 
By ARTHUR ATWATER KENT. 


A matter which receives less consideration than it ought is the 
question of using compound and shunt motors in their proper 
places. The shunt motor has its place, but few realize the 
advantages of the compound machine for a variety of works. 
The shunt machine is constant, almost rigid-in its speed at any 
load, due to the fact/that its field strength is constant, and as the 
load is thrown on the motor a very slight deminution of speed 
occurs allowing more current to flow in the armature, and con- 
sequently the horse power becomes greater. 

This automatic speed regulation is what is needed where a 
great many small machines are run from one motor or where it 
is necessary that a constant speed be maintained. It must be 
remembered that the field strength of this machine is always 
constant so that the losses due to field current consumption and 
eddy currents in the armature are practically the same at no load 
or light load as they are at full load, and when the machine is 
overloaded the field is not as strong as it should be to produce 
high efficiency and to reduce the danger of sparking. 

I have seen a shunt motor stop under an excessive overload 
because the field was not strong enough to hold the great 
strength of the armature. 

Fig. 1 shows a diagram of the shunt motor, the two mains 
come to the terminal 4 and B, wires Cand JD lead to the shunt 
field winding, the resistance of which always being the same and 
the potential at the terminal always being constant. Of course 
the current flowing through that will be constant which conse- 
quently gives a constant field strength. Now, if the brushes 
were not on the commutator the field current of say 5 ampers 
would be the only current flowing and the ammeter 4 would 
register this current. The volt meter V placed across the termi- 
nals reads 110 volts. This exciting current is always a dead loss 
although necessary in every machine. Now, if we place the 
brushes on the commutator and start the armature, more cur- 
rent will flow and this must be enough to overcome the friction 
of the barings and commutator and hysteresis of the iron in the 
armature. This current may be 4 ampers which added to the 5 
ampers field current makes the ammeter read g ampers, all of 
which is a dead loss as the motor is yet doing no work. The 
efficiency. therefore is zero. Supposing now we throw on a light 
load about one horse power. This will consume about 8 ampers 
of current which added to the 9 ampers makes 17 ampers resting 
on the ammeter, 9 of which are lost and 8 are doing work. The 
efficiency now is about 46 per cent. If one horse power more is 
added the ammeter will read 25 ampers, 9 of which are lost and 
16 are doing work. The efficiency now is about 64 per cent., so 
it is thus evident that as the load increases to full load the effi- 
ciency becomes higher. Now, if the machine is overloaded the 
field strength remains the same as it was with no load. The field 
is weak and the neutral point for the brushes becomes changed, as 
it often does between no load and full load by the heavy currents 
in the armature acting on the field. Hence causing sparking 
and incidentially low efficiency. 

A compound motor, although not so constant in speed, is 
more flexible in its regulation of speed and power. Although I 
will not go into the minor principles of the compound motor it 
will be well to consider the series motor, as the combination of 
its winding with the shunt winding makes the compound wind- 
ing. The best and most common example of a series motor is 
the ordinary street railway motor. Here it is necessary to run 
at allspeeds. Its flexibility is easily studied while riding ona car. 


It starts easily and gradually accelerates running at all speeds 
with a gradually changing torque. If after running along a level 
road where it is doing little work it comes to a hill the motor 
gradually slows down adjusting itself to the work it can do, thus 
avoiding undue loading and a burn out. The reason for this is 
that the field strength changes directly as the current in the 
armature, and as the speed of the armature is dependent on the 
strength of the field, the speed changes with the load. 

Fig. 2 shows a series winding on a motor. A and # are the 
terminals. You will notice that as the brush is connected directly 
to the field winding all of the current must flow through the 
field. If the motor is run on a light load as a car on a level 
road, the armature will take a small current, consequently the 
field will be weak and the armature will run at a high speed, but 
if the car comes to a hill more work is thrown on the motor and 
more current flows through the armature. The fieid is 
strengthened and the speed of the armature decreases each one 
in its turn so that the motor does only the work it is capable of 
doing. Of course, the motor running on the hill is doing more 
work than it would on a level road because it is taking more 
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current, but if it were shunt wound, or so constructed that it 
would run up the hill at the same speed as it did on the level it 
would consume an enormous current and be burned out in a 
short time. The principle uses for the series motor are street 
railways, traveling cranes, and fan motors. A compound motor 
is simply a combination of the merits gained from the two wind- 
ings. 

For most purposes, as direct]connection of motors to machin- 
ery of different kinds, for running shops, etc., it would be im- 
possible to run a series motor as the speed is never constant. 
The compound motor possess the advantages peculiar to both 
series and shunt machines. Its shunt winding governs the speed 
and its series winding gives it flexibility. The compound motor 
will be seen in Fig. 3. The fine shunt winding is connected 
between the terminals A and # the same as in Fig. 1, and the 
current through this winding will be constant tending to make 


the strenght of the field constant, and also the speed of the 


machine. If the brushes were taken off of the cummutator the 
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ammeter A’ will read about 3 ampers.. The volt motor V reads 
tro volts. The field of course will not be as strong as that in 
Fig. 1. Now, if we place the brushes on the commutator and start 
the armature, the current, about 3 ampers, that flows through 
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the armature also flows through the course series winding 
(similar to that in Fig. 2, but not so many convolutions) and in- 
creases slighlty the strength of the field. Even now the field is 
not as strong as that in Fig. 1, and consequently the armature 
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runs more rapidly. The ammeter now reads 3 ampers flowing 
through the shunt winding plus the 3 ampers flowing through 
the armature making 6 ampires, all of which is dead loss, but is 
less than the ampers consumed by the shunt motor in Fig. 1, 


Still the motor is doing no work. The efficiency is zero and the 
speed is little high. Suppose we now throw on one horse 
power of work which requires about 8 ampers, the ammeter will 
read 14 ampers, 6 of which is a loss and § is used in doing work. 
The efficiency is therefore about 57 per cent. against an efficiency 
of 46 per cent. in the shunt machine. As the load is thrown off 
the field becomes slightly stronger and consequently the speed 
of the armature decreases slightly, but the field strength tends to 
keep the neutral point where it was when the motor was run 
with a light load, and avoid sparking, and consequently a loss in 
efficiency. The sparking and overloading of the machine are 
much more to be avoided than low efficiency, as frequent repairs 
are very expensive. 

The most desirable places for using compound machines are 
where motors are directly connected to a machine or running by 
belt, or any other medium, a single machine. It is realized by 
few, but nevertheless true, that a large per cent. of machinery, 
especially that containing reciprocating parts, such as litho- 
graphing presses, iron planers and shapers requires an enormous 
amount of power at certain points in their cycles, much more 
than is practical to equip a machine with a motor large enough 
to supply that power. If the motor is shunt and not large 
enough to deliver the maximum power required, it will be ex- 
cessively overloaded at these points and spark badly. If it is 
compound it will be helped in various ways. First, the motor 
itself is capable of a greater overload. Second, both the 
machine and motor will slow down at the point of greatest work, 
thereby using some of their momentum as power to carry it over 
the peak of the work, then making it up when the work is light. 
The change of speed will never be noticed in the machine, in 
fact the whole motion will be more balanced and the wear and 
tear on machine and motor will be less. This same principle 
applies to all classes of work, and where absolutely constant speed 
is not necessary the compound motor will be found the most 


satisfactory. 
iia 


A Plucky Engineer. 

Certainly it takes nerve to rush into the face of a threshing 
belt and flying bits of broken machinery to shut off a runaway 
engine in order to save the lives of fellow workmen and the 
property of ones employers. At the electric light plant of the 
Southern Electric Company, Gray’s Ferry Road, and Carpenter 
Streets, Philadelphia, on the 22nd of January, the main power 
belt, five feet wide and one hundred yards long, tore completely 
apart, this occured when the engine was running at its top speed. 
The break was accompanied with a shock that shook the build- 
ing to its very foundations. The broken belt became entangled 
with the gigantic 28 foot fly wheel, which had attained a momen- 
tarily a dangerous speed in consequence of the sudden release, 
and the flying belt was fast reducing the entire plant to fragments 
when the engineer realizing that heroic measures were necessary 
rushed into the midst of the melee and stopped the engine. 

The tear in the belt was caused through the breaking out of a 
portion of the pulley over which it ran; a piece of the broken 
metal being fed in between the belt and face of the pulley where 
the broken edges of the metal cut through the leather, thus 
weakening it and causing it to tear compltely apart. 

Switchboards, windows and dynamos were wrecked in the 
immediate vicinity of the fly-wheel, but fortunately no one was 
injured. 

The officials of the company were loud in their praise of the 
plucky engineer, whose quick thought and prompt action pre- 
vented a much’greater loss to them. 
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Old Friends in New Clothes. 
By A. EDwarRD RHODEs. 


Part IV. 


Hot Air Engines. 


Most people are so used to steam engines, and more recently 
to gas engines, that that old reliable and economical user of coal 
for pumping purposes is forgotten, and in many cases where it 
should be best known, it is altogether unknown. I refer to the 
hot air engine, sometimes, though erroneously, called a caloric 
or heat engine. Strictly speaking, it should be called an external 
combustion engine to distinguish it from that class of engines in 
which the combustion which supplies heat occurs within a closed 
chamber containing the working substance. The ordinary coal- 
gas explosive engine is the most common type of internal-com- 
bustion engine. 

Compared with an engine using saturated steam, air and gas 
engines have the important advantage that the temperature and 
pressure of the working substance are independent of one another. 
Therefore, it is possible to use an upper limit of temperature 
greatly higher than in the ordinary steam engine, and if the lower 
limit is not correspondingly raised, an increase of thermodynamic 
efficiency results. It is true, that the same advantage might be 
obtained in the case of steam, by excessive superheating ; but 
this would mean, substantially the conversion of the steam en- 
gine into the type we are now considering, the working substance 
being then steam gas. The action of the air-engines, like that of 
all other heat engines, consists in admitting the air at a high tem- 
perature and pressure, worked expansively, and then it is either 
exhausted into the atmosphere and a fresh supply introduced, or 
it is again heated and compressed for a repetition of the former 
process. In the cycle just described, air has some advantages 
over steam as a working fluid. The efficiency of an engine 
depends upou the limit of temperature to which the working 
fluid is subjected, and it is practicable to use a higher working 
temperature with air than with steam, because there is no fixed 
relation between the temperature and pressure of air, as exists 
in the case of steam. 

The Stirling engine is diagramatically shown in Fig. 1. The 
several parts are: 1 is a closed vessel containing air externally 
heated by a furnace beneath it. A pipe from the top of 1 leads 
to the working cylinder 2. At the top of 1 is a refrigerator 3, 
consisting of pipes through which cold water circulates. In 1 
there is a displacer plunger 4 (or transfer piston), which is driven 
by the engine ; when this is raised the air in 1 is heated, whereas 
when 4 is lowered the air in 1 is brought into contact with the re- 
frigerator and cooled. On its way from the bottom or top, also 
on its way from top to bottom, the air must pass through an 
anular lining of wire-gauge 5. This is the regenerator. At the 
beginning of the cycle 4is up. The air is then receiving heat and 
is expanding isothermally ; this is the first stage. Then the 
plunger or transfer piston 4 descends. The air is driven through 
the regenerator 5, where it deposits heat, next the working pis- 
ton makes its down stroke (in the actual engine the working 
cylinder was double-acting, another heating vessel, precisely like 
1, being connected with the upper end of the working cylinder). 
This compresses the air isothermally, the heat produced by com- 
pression being taken up by 3. Finally the plunver 4 is raised, 
and the working air again passes through the regenerator, taking 
up the heat it left there. 

In the actual forms in which Stirling’s engine was used, the 


most important feature was that the air was compressed (by 
means of a pump) to a pressure greatly above that of the atmos- 
phere. Stirling’s cycle is theoretically perfect whatever the den- 
sity of the working air, and compression in this case did not 
increase what may be called theoretical thermodynamic effici- 
ency. It did, however, greatly increase the mechanical efficiency, 





Fig? : “oz 


and what is of importance, it increased the amount of power for 
a given size engine. To see this it is sufficient to consider that 
with compyessed air a greater amount of heat is dealt with in 
each stroke of the engine. 

To be continued, 
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One more new council of the A. O. S. 
E., in Philadelphia, during the past month 
and another new one already commencing 
to form. 


The members of Lehigh Council, at 
Allentown, Pa., are preparing to show the 
officers and delegates to the next Grand 
Council session which meets there on the third Tuesday in 
March, a royal good time. All who can conveniently do so 
should be sure to attend this meeting, as it promises to be the 
best and most interesting in the history of the Grand Council. 
Moreover it will afford an oppertunity to visit one of the most 
delightful and prosperous communities in the world. 


The newly elected officers of Old Colony council No. 14, of 
Rochland, Mass., the names of which were published in our 
January number, were duly installed by Deputy Supreme 
Chief, W. E. Packard and suite on Saturday evening, January 
12, everything passed off pleasantly. 


The seventeenth annual convention of the American Order of 

Steam Engineers, will be held in Reading, Pa., commencing 

May 12th next. It is doubtful if Supreme Chief Williams could 
have selected a more appropriate or fitting place from the many 
invitations received. Reading is a hustling manufacturing town 

of one hundred thousand inhabitants, and is situated in the 
wealthiest and most beautiful sections of Pennsylvania, bounded 

on the one side by the Schuylkill river and on the other by the 


a 





famous Mt. Penn and Neversink mountains, it makes an ideal 
convention city, and indeed many of the largest sotiety conven- 
tions of recent years have been held there. Progress Council of 
the A. O. S. E., under whose auspices the convention will be 
held is one of the largest and best engineers associations in this 
section of the country and is amply able to do justice to the 
event. 


THE NEXT CONVENTION 


READING, PENNA. 


Monday, May 12, 1902 


Philadelphia, Jan. 24, 1902. 
OFFICERS AND MEMBERS OF THE AMERICAN ORDER OF STEAM 
ENGINEERS. 


Gentlemen and Brothers : 

I take this time and opportunity to notify you in behalf of the 
Supreme Council that it has been my great pleasure to accept 
the cordial and generous invitation extended us by Progress 
Council, No, 13, of Pennsylvania, to hold our next annual session 
in the city of Reading, Pennsylvania, and do hereby officially 
announce that the Supreme Council will assemble at 10 o'clock 
A. M., Monday, May 12, 1902, in Deibert Hall, Ninth and 
Penn Streets, in said city, for the conducting of the business of 
the sixteenth annual session. 

During the continuance of the session headquarters will be 
maintained at the American House, corner of Fourth and Penn 
Streets, where exceptional arrangements have been made for the 
comfort of all who attend. 

A cordial invitation is hereby extended to all members of our 
order to be present at the session and assist in demonstrating our 
appreciation of the kindness and courtesy of Progress Council. 

Fraternally Yours, 
CLiIFFoRD P. WILLIAMS, Chief Engineer. 


Convention of Pennsylvania Grand Council. 


OFFICERS AND MEMBERS AMERICAN ORDER STEAM ENGIN- 
EERS, STATE OF PENNSYLVANIA. 
Gentlemen and Brothers : 

The Grand Council, State of Pennsylvania, American Order 
of Steam Engineers, will convene in annual session on Tuesday, 
March 18th, at 9 o’clock a. m., sharp, in Lawfer’s Hall, 633 
Hamilton Street, Allentown. All officers and delgates will please 
endeavor to be present at the hour stated. 

I trust that all Councils in the State will send representatives, 
as business of very great importance will be transacted. 

Councils are requested to instruct delegates to prepare, in 
writing, such business as they may wish to present at this session. 

A. P. DReEIsBAcH, Grand Chief Engineer. 


Cialis. a" 


The officers of Columbia Council No. 18, of Columbia, Pa., 
which, though not large, is one of the brightest and most pro- 
gressive councils in the State, were installed on Saturday 
evening, January 18, by Corresponding Engineer, W. J. Court- 
ney, assisted by Past Chief Engineer, John Schlossman. 
Following are the names: Chief Engineer, R. K. Grosh; 
First Assistant, R. Beard ; Recording and Financial Engineer, 

J. Courtney, 804 Walnut Street; Treasurer, John J. 
Nolte; Senior Master Mechanic, Amos Meshey; Junior 
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Master Mechanic, Amos Simmons; Inside Sentinel, John 
McLane ; Outside Sentinel, Daniel Eckman ; Chaplain, W. C. 
Hummell ; Trustee, for six months, Ambrose Bartch ; Trustee, 
for eighteen months, Cyrus Mathiol; Delegate to Grand 
Council, W. J. Courtney. 


Boston Council, No. 4. 

The large comodious hall at 724 Washington Street, Boston, 
where Boston Council No. 4 meets was ‘‘ packed’’ on Thursday 
evening, January gth, when the officers for the ensuing year were 
installed by Deputy Supreme Chief Engineer W. E. Packard 
and suite, who journeyed from Rockland for that purpose. The 
following are Boston No. 4’s officers for 1902: Chief Engineer, 
Hurry G. Black ; First Assistant Engineer, A. R. Abbott; Re- 
cording and Corresponding Engineer, William T. A. Faulkner, 
41 Worcester Square ; Financial Engineer, C. Lockhart ; Treas- 
urer Engineer, James B. Merrett; Senior Master Mechanic, 
William L. McCullogh ; Junior Master Mechanic, James Cols ; 
Chaplain, Freelin C. Smalley ; Inside Sentinel, John T. Dodge ; 
Outside Sentinel, James Cochrane. 


Southwark Council. 

Grand First Assistant Engineer, William J. Gifford, assisted by 
Past Chief Engineer Wm. Pegg acting as Senior Master Me- 
chanic installed the following newly elected officers of Southwark 
Council, No. 4, Philadelphia, on Monday evening, January 6th : 
Chief Engineer, Walter Sommers; First Assistant, Charles 
Meyers ; Financial Engineer, F. R. Moore; Treasurer, William 
Small; Recording and Corresponding Engineer, J. C. Mc- 
Dowell, 1913 South 8th Street ; Chaplain Engineer, W. Pegg, 
Jr.; Senior Master Mechanic, Lewis Covington ; Junior Master, 
Mechanic, Wm. Harney ; Inside Sentinel, Owen Higgins ; Out- 
side Sentinel, Wm. Conner ; Trustee, Thomas Marshall, Dele- 
gate to Grand Council, Thomas Marshall, Jr. 


Welcome Council. 


Past Supreme Chief Joseph L. High, installed the following 
officers of Welcome Council, No. 2, Philadelphia, on Friday 
evening, January 17th: Chief Engineer, Paul Pieling ; First 
Assistant, Jas. Goetz; Senior Master Mechanic, Max Baur ; 
Junior Master Mechanic, Jos. Letz; Recording Engineer, G. 
Knoos ; Financial Engineer, L. D. Woodington, Chaplain, 
John Holton ; Inside Sentinel, H. W. High ; Outside Sentinel, 
F. Haag; Trustee, H. W. High. Following the installation a 
banquet was served in, the lower hall. All went home ata late 
hour but in a merry frame of mind. 


Philadelphia Council, No. 7. 


The following officers of Philadelphia Council, No. 7, were in- 
stalled on Wednesay, January 8th, by Grand First Assistant 
Engineer Wm. J. Gifford, assisted by Past Chief Engineer 
Frank J. Cannon: Chief Engineer, Ole Hanson ; First Assist- 
ant, Jas. J. Murphy ; Senior Master Mechanic, Geo. Welock ; 
Junior Master Mechanic, W. G. Richards; Corresponding 
Engineer, W: S. Wetyler, 3707 Aspin Street ; Financial Engin- 
eer, Peter Hardman; Treasurer, John Currey ; Inside Sentinel, 
Wm. Peerce; Outside Sentinel, Thomas Prescott ; Chaplain, 
John J. Kelley ; Trustee Clarence Muncy ; Delegate to Grand 
Council, Chas V. Glenn; Alternate, Frank J. Cannot. The 
installation ceremonies were followed with brief addresses upon 
the good of the order by Supreme Chief William’s and Grand 
First Assistant Gifford. 


N. A.S.E. and A. O.S.E. Branches Consolidate and 
form Large Council of the American Order. 


Down in Nashville, Tenn., the stationary engineers deserve 
great credit for the remarkable manner in which they have 
kept themselves abreast of the rapid advance of the South 
along industral lines. This they, of course, could not have 
done had they not been organized, and thus been able to render 
each other mutual assistance and support by exchanging 
opinions, and aiding each other to develope and enlarge upon 
new ideas and improvements in connection with their profes- 
sion. 

Formerly there was a branch organization of the N. A. S. E. 
in Nashville, then, some two years ago, a branch of the Amer- 
ican Order was formed there, and competition being the life of 
organizations as well as ot trade, both prospered. Finally of 
late, the leading members of both organizations reached the 
conclusion that they ought to consolidate and form one large 
organization, which, with their combined membership, would 
include practically all of the engineers of the city. But the 
question of a choice of orders then became the difficult ques- 
tion to decide, each organization held out for their own family 
tree. At last, after a deal of good natured bantering on both 
sides, it was desided te appoint committees from each organi- 
zation to discuss the matter, and with full power to select a 
referee whose decision both organizations agreed unanamously 
to abide by. Mr. Joe Moorse, of the firm of Frank & Moorse, 
was finally selected as referee, and both sides went before him 
and presented their best arguments, together with copies of 
the constitution of each organization, and such other literature, 
including the official journals, as might assist him in reaching 
a fair decision. Mr. Moorse finally decided that Nashville 
No. 1, N. A. S. E., should surrender their charter, and at 
once become members of Enterprise Council No. 1, American 
Order of Steam Engineers. 

Both sides are to be congratulated. 


Oregon Council. 


Oregon Council No. 1, of Grant’s Pass, Oregon, has elected 
new Officers for the ensuing term and they were installed by the 
Deputy Supreme Chief of the State on January oth. William 
H. Kenney is Chief Engineer, and Benjamin F. Myrich Corres- 
ponding Engineer. We have not received the names of the 
other officers. The Council is reported to be flourishing. This 
Council now meets every first and third Saturday evenings at 
A. O. U. W. Hall, on Main Street. 


Down by the Sea. 


The new officers of Atlantic City Council, No. 4, of New 
Jersey, were installed on Saturday evening, January 11th, by 
Supreme Chief Engineer Clifford P. Williams, assisted by Past 
Chief Engineer Thomas Marshall, Jr., acting as Senior Master 
Mechanic. The names of the officers are as follows: Chief 
Engineer, R. Endicott ; First Assistant, Wm. Fonden ; Record- 
iwg Engineer, W. S. Price, Haddon Hall; Financial Engineer, 
W. H. Lee; Treasurer, R. S. Petersén ; Chaplain, Ira Hardin ; 
Senior Master Mechanic, John A. Best ; Junior Master Mechanic, 
W. P. Gray ; Inside Sentinal, Spencer Price ; Outside Sentinel, 
Wm. Greesman ; Trustee, Warren Morris ; Delegate to Supreme 
Council, A. M. Plummer. After the officers were inducted into 
their various stations remarks were indulged-in by a number of 
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the visiting brothers and newly installed officers. The visitors 
complimenting the Council in the highest terms. Adjournment 
was then taken and all hands repaired to the Grand Central 
Hotel where a most excellent supper was in waiting. Brother 
Wm. Fonden made an efficient and interesting toast master. 
Mayor Stoy was present and delivered a short but interesting 
speech. Brief speeches were also made by Supreme Chief Will- 
iams, Past Supreme Chief Franklin R. Moore, Supreme Record- 
ing Engineer Fred W. Moore, Past Grand Chief of Pennsylvania, 
Jas. L. High, Past Chief Engineer J. Hamilton Myers, Thos. 
Marshall and others. The visiting engineers all remained over 
night and spent Sunday at the shore; all voting the Atlantic 
City boys the best of good fellows. 


Camden Council. 

Supreme Chief Engineer Clifford P. Williams, assisted by 
Past Chief Engineer Stacy Cotton, installed the following officers 
of Camden Council, No. 3, of New Jersey, on Thursday even- 
ing, January 2nd: Chief Engineer, S. R. Middleton; First 
Assistant, Harry Delzeit ; Corresponding and Recording Engin- 
eer, C. H. Pfeiffer, 571 Berkley Street ; Financial Engineer H. 
R. Taliferra; Treasurer, Julius Abrahams ; Chaplain, J. Ker- 
ney ; Senior Master Mechanic, C. H. Harrigle ; Junior Master 
Mechanic, S. Best ; Inside Sentinel, W. Wensch ; Outside Sen- 
tinel, H. Hewlings; Trustee, Joe Whitley ; Delegate, H. R. 
Taliferra. 


Maryland Council. 


The list of officers of Maryland Council, No. 1 for the ensuing 
term are as follows: Chief Engineer, J. C. W. Schrier ; First 
Assistant, Robert Auer; Financial Engineer, Noah Pierson ; 
Treasurer, Peter Hagan; Chaplin, Thos Cameron; Corres- 
ponding and Recording Engineer, Wm. S. Smith, 116 West 
Lee Street; Senior Master Mechanic, L. Smithers; Junior 
Master Mechanic, F. Denton; Inside Sentinel, W. Johnson ; 
Outside Sentinel, George Goodwin ; Trustee, Chas. Ashley. 


Energy Council. 


The following officers of Energy Council, No. 2, of Baltimore, 
have been elected and installed: Chief Engineer, Phillip A. 
Kirkwood ; First Assistant Engineer, J. W. Sabines ; Record- 
ing Engineer ; Thomas O. Daneker; Corresponding Engineer, 
Jas. H. Stallings, 3032 Dillon Street; Financial Engineer, 
Harry L. McGee; Treasurer, Chas. L. Schirmer ; Chaplain, J. 
W. Norton ; Senior Master Mechanic, Wm. A. Knouss ; Junior 
Master Mechanic, Marion E. Payne; Inside Sentinel, Fred L. 
May ; Outside Sentinel, Thos. Devaughn; Trustees, John W. 
Norton, William A. Knouss, James H. Stallings ; Repsentative 
to Supreme Council, James H. Stallings ; Alternate, Fred. L. 
May. 


Pottstown Council. 


Pottstown Council, No. 14, of Pennsylvania, is composed of a 
hustling enterprising lot of fellows who always keep their Coun- 
cil well up in the front ranks. They have elected and installed a 
most excellent lot of officers for the ensuing term as follows: Chief 
Engineer, Joseph Rhoads; First Assistant Engineer, Clayton 
Fink ; Recording and Corresponding Engineer, H. L. Shirey, 
362 Cherry Street; Financial Engineer, Harry Zollers ; Treas- 
urer Engineer, James Warmkessell ; Chaplain, Toby Pierman ; 
Senior Master Mechanic, Joseph Umstead ; Junior Master Me- 
chanic, Wm. Rickert ; Inside Sentinel. Franklin Reinert ; Out- 


side Sentinel, Charles Quinter ; Trustees, William Rickert and 
Joseph Rhoads. 


Go to Southwark Every Monday Evening. 


Southwark Council, No. 4, which meets at Eighth and Reed 
Streets, every Monday evening, has engaged Bro, Charles 
Cook, of Kensington Council, to give instructions on the black 
board at each of their meetings for the next three months begin- 
ing the first Monday in February. All members of the Council 
are especially requested to attend regularly during this period, 
and brother members of the order connected with other Councils 
are also invited, particularly members of the new Municipal P. 
F, D. Council, who can make it convenient to get off for an hour 
or so on Monday evenings. Brother Cook is an engineer of ex- 
ceptional ability and his years of experience as instructor of 
Kensington Council has especially fitted him for the work that 
he has engaged to do for Southwark. All Philadelphia mem- 
bers of the order should make a special effort to be present at 
each meeting. 


Another New Council of The American Order of 
Steam Engineers in Philadelphia. 


New year’s resolutions take many different, and often fickle 
forms, but one which is laudable in purpose, and praiseworthy 
in practice, was made by the engineers of Philadelphia’s Paid 
Fire Department on the evening of January Ist, 1902, and it 
is not likely to go the way of the average new year resolution. 

The fire engine engineers resolved to become members of the 
American Order of Steam Engineers, and on the evening 
above mentioned, Municipal P. F. D. Council, No. 20, was 
instituted at Girard Hall, Sixth Street above Girard Avenve, 
Philadelphia. 

Fourty-five out of the fifty men in the department signing 
the application for the charter. 

The installation ceremonies were conducted by Grand Chief 
Engineer, A. P. Dreisbach; Grand First Assistant, William 
J. Gifford ; Grand Trustee, F. J. Armbruster ; Supreme Treas- 
urer, George W. Richardson ; Supreme Corresponding En- 
gineer, J. C. McDowell; Past Supreme Chief, Franklin R. 
Moore, and others. 

The ‘‘ fire laddies’’ were all in the best of spirits, and the 
affair went off ‘‘swimmingly.’’ The election of officers result- 
ing as follows : Senior Past Chief Engineer, Frederick Markoe ; 
Junior Past Chief Engineer, Edward F. Hall ; Chief Engineer, 
Frederick Markoe ; First Assistant Engineer, Daniel Bunting ; 
Financial and Treasurer Engineer, Michael Hartman; Re- 
cording and ,Corresponding Engineer, Walter Meyers, 1211 
North Howard Street ; Chaplain, Charles J. Jones; Senior 
Master Mechanic, Harry Lutz; Junior Master Mechanic, 
Samuel Potts; Inside Sentinel, P. M. Collins: Outside Sen- 
tinel, William Robertson ; Delegate to Grand Council, Fred- 
erick Markoe. 

The organization of the fire department engineers of Phila- 
delphia is not a new idea, they having maintained an inde- 
pendent coalition for some years past. They have at all times 
been in accord with the A. O. S. E., this feeling finally result- 
ing in their commendable desire to become members of the 
order in fact, and thus be enabled to enjoy the rights and 
privileges of the order. 

There is little doubt, however, but that their strongest 
reasons for the change was that they might be able to attend 
other local councils, and thus participate in the educational 
advantages, thereby keeping in closer touch with their chosen 
profession. 
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2. Edward F. Hall, Engine. Co. 10 














3. Wm. Du Ross, Engine Co. 3. 4. Frank MeMaihn, Engine Co. 27 
8. Wm. Robinson, Engine Co. 11 9. Samuel Potts, Engine Co. 33 
1. Frederich Markoe, Engine Co. 35 
5. Daniel Bunting, Engine Co. 18 Geo. W. Taylor, Engine Co. 17 






7. Edward B. Orrell, Engine Co. 7 







Some Prominent Engineers in Philadelphia’s Paid Fire 
Department and Members of Municipal 
Wm. Robertson, No. 11 Council, P. F. D., No. 20, American Order of Steam Engineers Henry ©. Hicks, No. 20 
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The Use and Abuse of Valves and Cocks. 
By W. H. WAKEMAN. 


The ordinary plug cock has almost entirely disappeared from 
use as a blow off cock for our steam boilers, in this vicinity at 
least, which leaves us no cause for regret, as they were always 
troublesome and unsatisfactory. When one of them was opened 
it usually leaked around its stem, as it became heated by the 
passing hot water. 

This was unpleasant while it was open and became intolerable 
when closed, therefore it was struck one or two blows with the 
most convenient hammer, piece of pipe or whatever might hap- 
pen to be within reach. It was almost immpossible to open it 
again until the plug was struck on the bottom in order to loosen 
it. 

The asbestos packed plug cock has superceded the plain speci- 
men, and while it gives eminent satisfaction in many places, in 
others it is a failure. The first cocks of this kind that came to 
us were so designed that the plug could be given a complete 
revolution, therefore it was the practice of some engineers to 
open them sometimes in one direction and sometimes in the 
other, which caused them to leak, hence they were thrown out. 
Those found in the market now are so designed that the plug can 
be given 1{ revolution and no more, which is an improvement. 
Sometimes the plug turns hard so that it requires much strength 
to move it. Where this trouble is found, the cock should be 
relieved from pressure, the gland removed and kerosene poured 
in around the plug and allowed to stand until it penetrates and 
loosens the scale which has formed there, then it should be 
opened and closed several times before pressure is applied. The 
gland may then be put on and the nuts screwed down just tight 
enough to hold the packing and prevent leakage. I have cured 
a cock in this way that turned very hard, making it unsafe to 
open, as there was danger of failure to close it, after heat had 
expanded the metal. 

Where a cock leaks around the plug the resulting rust should 
not be allowed to collect on the outside as it looks very bad and 
little work is required each day to keep it clean. 

The plug cock is the same on both ends, therefore it may be 
used either way, but with a gate valve the case is different, for 
the side on which the joint is formed should be put towards the 
pressure. This seems contrary to the natural way, as the pres- 
sure then tends to force the disk away from its seat, while if the 
valve is reversed, the pressure forces the disk to its seat. An 
engineer in this vicinity proved this to his satisfaction recently, 
as his gate valve leaked when screwed on with the disk opposite 
to the pressure, but gave no trouble when reversed. 

Where this type of vale is used on the blow off pipes, the stem 
should be horizontal, for if placed in a vertical position it gives 
dirt and scale a chance to lodge in the pocket below the disc 
and cause trouble. Some engineers seem to think that a gate 
valve is the only kind fit to use as a stop valve for the main out- 
let of a steam boiler, especially if the boiler is one of a battery. 
It is certainly a safe valve to use which is the most important point 
for eonsideration, but it takes time to open and close it, which 
is an objection, especially if an accident to some part of the pip- 
ing makes it advisable to shut off steam as rapidly as possible. 
If a globe valve is attached so that when it is closed the pressure 
from the main pipe holds the disc to its seat, there seems to be 


‘ no possible chance for failure. 


Several men have been scalded while inspecting and cleaning 
boilers, because some ignorant and careless persons have turned 
steam into those boilers, not knowing that anybody was in them, 
but probably none have been injured by the failure of a valve. 


The objection of putting on a globe valve so that the pressure 
will come on top of the disc when the valve is closed, is that the 
steam cannot be packed while pressure is on it: This is a good 
point, but on the other hand, packing lasts much longer where 
pressure is on it always, than where it is put on and shut off 
many times. 

The best argument in favor of having the pressure come on 
top of the disc, is not on account of its greater safety, as valves 
seldom or never fail by stripping threads, but because, in many 
cases, they do better service in that way. When the pressure 
comes under a valve it may be tight when first closed but after 
water has collected under it, contraction caused by reduction of 
temperature may cause it to leak, while the pressure coming on 
top holds it to the seat regardless of expansion and contraction. 

When a valve is wanted near a right angle turn in a pipe line, 
it is generally a good idea to use an angle valve instead of a globe 
or a gate valve, and an ell, as it calls for less joints to make and 
keep tight, and it makes a better looking job, also because less 
friction will be caused by water or steam passing through the 
line. 

On pipe lines that are to convey superheated steam from one 
point to another, it is not wise to use valves with hard rubber 
discs in them as the heat will dissolve them ina short time. Use 
only brass or gun metal valves for such places or remove the 
hard rubber disc and substitute one made of bronze. 

This does not necessarily mean that a separate superheating 
device is to be used in the plant, as some of the water tube or 
pipe boilers supply steam that is superheated enough to dissolve 
the best hard rubber disc now in the market. 

Wherever these valves are in use an assortment of the discs 
should be kept in stock so that when one is wanted it can be put 
in at once. I have been surprised many times to note how this 
precaution is neglected. It may be caused by failure of the 
engineer to order what he needs, but usually it is due to the fact 
that the owner does not appreciate the necessity of getting sup- 
plies soon after they are ordered. It sometimes appears as if he 
expected to economize on supplies by postponing their purchase. 
The idea is correct, I am forced to admit, because they are not 
used unless they are somewhere to be found on the premises. 
More than once or twice an engineer has wasted steam that cost 
a dollar and a half because the owner or the superintendent would 
not buy a disc for a valve that cost ten cents. I am quite sure 
that the same kind of economy will be practiced again, but if any 
steam user allows it to happen after reading these lines, he will 
have the satisfaction of paying the bill. 

Devices have been contrived for removing worn out discs, but 
the need of them is not apparent. A small cold chisel and ham- 
mer seems to answer every purpose for large valves, and when 
the bonnet of a small one is removed and the disc held ina gas 
jet for about two minutes it can be removed very easily with a 
stout knife. 

The bonnets of large valves are usually held on with bolts, 
hence are easily removed, but small ones sometimes cause 
trouble, as the brass is soft, so that when an attempt is made to re- 
move them the wrench rounds the corners off without removing 
the bonnets. The largest available wrench should always be 
used for such work, because a small one will spring and damage 
the bonnet more than a large one. Screw the jaws up as tight 
as possible then strike the handle a smart blow with the hand or 
a mallet. 

When putting up steam pipes it is a good idea to remove bon- 
nets from the valves, before putting them into service, then 
screw them back with force enough to make a tight joint, and no 
more. This will facilitate their removal when new discs are re- 
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quired as they are screwed down very hard in the shop where 
they are manufactured. 

The bonnets and stuffing boxes of the valves in some plants 
bear ‘‘trade marks’’ made by Stilson wrenches which is evi- 
dence of carelessness or ignorance on the part of whoever did the 
work. I have sometimes found it necessary to take a Stilson 
wrench to remove a bonnet after all other means have failed, but 
always found time to file out the ‘‘ trade marks’’ after loosening 
the stubborn thread. 

The best and most convenient packing for valve stems is 
asbestos wicking coated with graphite, mixed with enough cylin- 
der oil to make a’stiff paste. If more than this is used it makes 
an untidy job. 

This packing can quickly be made to fit any stuffing box and 
it will last as long as any packing should remain in use. When 
putting packing in the nut of a valve stem stuffing box it should 
be wound in the opposite direction from which the nut is turned 
when tightening it. When the nut is full screw it down tightly, 
then loosen it enough to allow easy movement of the vaive stem. 

After the stem is packed the wheel should not be turned down 
any more than enough to make the valve tight, when shut, and if 
it is to be left open it should be turned out as far as it will go, then 
reversed for about a turn so as to leave it loose in the bonnet. 
Sometimes valves are opened as wide as possible when cold, then 
as steam passes through the heat expands and holds the stems so 
that it becomes necessary to use a wrench to move them. This 
mistake is excusable once only. 

No one thing gives a steam plant more of a dilapidated 
appearance than bent valve stems. When screwing valves into 
place it seems to be natural for some steam fitters to grasp the 
wheel and exert full strength upon it, thereby bending the stem, 
or to use it for a support when pulling on a pipe wrench, or even 
to step on it when climbing about, but it is much easier to bend 
a vale stem in this way than to straighten it again. It is almost 
impossible to make a good job without putting it in a lathe and 
taking a light chip off from it, which makes it small for the stuff- 
ing box nut, giving the packing a chance to work out around it, 
therefore it is much better to exercise care and thus avoid trouble 
of this kind rather than to find a remedy or to use crooked stems 
which cannot be kept tight. 


+ 0m 


A Locomotive Boiler Explosion at Macon, Ga. 


On January 2d a locomotive boiler exploded in the shops of 
the Central of Georgia Railroad at Macon, Ga., causing the death 
of six persons and the serious injury of as many more, besides 
rendering great havoc to surrounding property. The details of 
the affair is most horrible, two of the dead having been blown 
completely into shreds. 

At the time of the explosion the engine was in the shop under- 
going repairs, one of which was the adjusting of the safety valve ; 
it was during the adjusting of the valve that the boiler let go. 
The chief boiler inspector, Mr. McDonnell, and the fireman were 
instantly killed and four others died since from their wounds. 
So completely shattered was the boiler and engine that pieces 
were scattered all over the adjacent territory, and here and there 
a bone or a particle of brains or flesh added to the horrors of the 
wreck. 

The general theory advanced by different engineers who viewed 
the wreck, is that it was necessary for the fireman to get up a 
pressure of 160 pounds in order to enable the inspector to set 
the valve at that figure. In trying to accomplish this in the 
quickest possible time he forgot to keep up his water supply. 


In addition to that he had the blower on; finally, it is pre- 
sumed that when he noticed how low the water was he immedi- 
ately turned on the injector. The color and condition of the torn 
sheets of the boiler indicate that the metal had become overheated 
and the contact of the cool water did the ‘‘ work.’’ 

This theory is combated by the railway officials, who say that 
such a condition could not have existed owing to the existence 
of a fusible plug. But it has been conclusively proved time and 
again that the fusible plug does not always work successfully, the 
plugs often becoming incrusted with rust and dirt and cannot be 
melted out. 





Multiple Voltage Control in Direct Connected 
Transmission. 


THE PRACTICAL ENGINEER: 

With the introduction of motor-driven tools as a method of 
eliminating the long and heavy line shafting, complicated belt 
drives, and troublesome countershafts, arises the ever important 
question of controlling these machines so as to produce the best 
results and highest efficiency for money expended. It becomes 
then a matter of great importance, first, to recognize that under 
all conditions the power generated and transmitted costs some- 
thing, and secondly, that the power imparted or consumed by 
the motor has a value in proportion to the use made of it. 

You will readily understand the value of electric transmission 
by considering the methods used at the present time for operat- 
ing and controlling the power in connection with variable speed 
machines, of which there are two distinct methods, namely : 

1. Direct connected transmission with rheostat control. 

2. Direct connected transmission with multiple voltage con- 
trol. 

The first of the two methods is a system that was suggested as 
a means of controlling the motors applied directly to individual 
machines, and a general supposition was that the speed of the 
motor could be regulated or reduced to meet the various condi- 
tions of service by inserting an exte nal ohmic resistance in the 
armature circuit. This idea was never substantiated by facts. 

It was found that while the motors would operate at practically 
the same speed under variable loads, when the speed of the 
motor was normal, the ohmic resistance introduced into the 
armature circuit destroyed proper regulation which could not be 
automatically controlled. Then in order to keep up a standard 
speed less than the normal speed of the motor, it was necessary 
to move the lever of the speed regulator or controller by 
hand each and every time the load changed on the motor and 
would make it very unsatisfactory, except, of course, where an 
attendant is always present, as for example, in operation of elec- 
tric cranes, elevators, hoists, etc. But the speed control of the 
motor is not the most serious drawback in the use of regulating 
rheostats, for when the speed of the motor is reduced by resist- 
ance on the armature circuit, all current consumed in the resistance 
box is wasted and is very much like putting a friction brake on 
the fly wheel of an engine in order to vary speed, instead of 
adjusting the governor. Such practice as this means an enor- 
mous waste of current which must be dissipated in the rheostat, 
consequently the efficiency of a motor operated under these con- 
ditions falls considerably below that of a very poorly constructed 
line shaft and beit transmission. To bring this matter out more 
clearly it might be well to give the efficiency of a motor operated 
with rheostat control. 

The motor referred to was running at a speed of 480 revolu- 
tions at normal speed and its efficiency at this speed and under 
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full load was about go per cent., at about 80 revolutions the 
efficiency of the motor was only 12 per cent., showing a differ- 
ence of 78 per cent. efficiency loss in the rheostat. The above 
clearly shows that the rheostat is very unsatisfactory, namely, 
in its inability to regulate the speed ; and its inability to lower the 
voltage which it must do in order to obtain variation in speed 
without excessive loss of current. 

Realizing the importance of the loss in current due to rheostat 
control, other methods were sought. All circumstances seemed 
particularly to invite the application of some system in which the 
speed of the motor could be controlled by the economical method 
of changing the voltage. 

While this is not new, there are, perhaps, some features con- 
nected with it that are not fully understood. The system of 
multiple voltage control is one which is used to varying the 
speeds of the motor by supplying the armature circuit with 
different voltage while the fields are constantly excited from one 
constant voltage. The advantage of this system over the other, 
are first, it gives the motor a constant torque, regardless of 
speed ; second, when the motor is set to run at any one speed it 
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will run at this speed, regardless of the load, and third, the 
different speeds are obtained without passing the current through 
any resistance. An important feature being that it requires no 
change whatever in the motor. To illustrate the method of sup- 
plying the different voltage, attention is called to the arrange- 
ments of the generators as shown in Fig. 1. 

This consists of two generators, one with single and one with 
double commutators. The generator having two commutators 
is wound for furnishing 44 volts and 66 volts, and the single 
commutator generator is wound for 140 volts. 

Now, if we connect our motor armature terminals across lines 
1 and 2 the motor armature will receive 44 volts ; if connected 
across lines 2 and 3 it will receive 66 volts ; and if across lines 1 
and 3, 110 volts; 3 and 4, 140 volts; if across 2 and 4, 206 
volts, and if across lines 1 and 4 the armature will receive 250 
volts, giving the motor six different speeds. The speed of the 
motor being almost in proportion to the voltage the motor will 


- vary in speed in a ratio corresponding to 44 to 250. The dia- 


gram shown represents what is called a four wire system and 
constant speed motors would be connected between lines 3 and 4. 
By this system the motor would run at a fixed speed, regardless 
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of the load, the torque of the motor would remain constant, re- 
gardless of speed, and the horse power would vary as the speed. 
The voltage is selected for the various speeds by means of a con- 
troller which may be reversible, thereby changing the rotation of 
the motor in either directions at will of operator. 

ARTHUR G. HEnRICcKs, Milwaukee, Wis. 


Items of Interest. 


Among the railroads now using oil fuel extensively the most 
prominent are the Atchison, Topeka, Santa Fe and the Southern 
Pacific. Since the close of the year 19co coal has been abandoned 
in favor of oil on all locomotives of the Atchison lines in California. 
This road, however, is much better situated with respect to coal 
than the Southern Pacific. The latter line of about 8000 miles 
lies almost entirely in the States of California and Texas and very 
near the oil fields of both. Because of the absence of coal de- 
posits west of Sierra Nevada Mountains, coal is very expensive, 
averaging $4.03 per ton last year on the Southern Pacific. As 
this road used 1,629,459 tons of coal last year, the ultimate pos- 
sible saving by using oil at present prices, may be conservatively 
estimated at between three and four millions of dollars per year, 
providing the supply is sufficient. This road paid $6,566,751 for 
coal last year, which was 30 per cent. of the cost of conducting 
its transportation. These figures indicate the importance of the 
new developments in oil for only one road, If the expectations 
with reference to the territorial extent of the newly found fields 
are realized, there may be a revolution in locomotive practice in 
a large and important section of the country. 


EXPosuRE OF CoaL.—Experiments made to determine the 
loss ensuing by exposing coal to the weather, unprotected in 
any way, show, contrary to general belief, that it is very small. 
There was a gain in the amount of oxygen but a loss of carbon, 
hydrogen and nitrogen ; the loss of calorific power was slight. 


GavuGE GLass BREAKAGE.—The breaking of gauge glasses 
under low presure seems unaccountable to the average engineer, 
and various reasons are advanced to account for it. It is prob- 
able that a few glasses break owing to inferior quality, but in the 
majority of cases the frequent breakage of the glass may be 
traced to one or more of the following causes: The lack of 
perfect alignment of the fittings. Faulty packing, the packing 
being either too hard when first applied or of a kind which re- 
quires undue pressure to prevent leakage. Improper methods 
of inserting the packing and tightening the packing nut and in 
using glasses which fit too snugly in the fittings. 


The astonishing progress of electrial science during the past 
twenty years is admirably summed up in the ‘‘ North American 
Review.’’ Accustomed though we are to the marvelous achieve- 
ments of applied electricity in recent days, the facts and figures 
set forth are a revelation. The amount of capital invested in 
electrical enterprises reaches stupendous totals, such as these: 
$250,000,000 in telegraphy, $400,000,000 in telephones, $750,- 
000,000 in electric lighting, and $2,000,000,000 in electric rail- 
ways, or a grand total of not less than $4,000,000, 000 in electri- 
cal industries in this country alone, and an employment roll of 
500,000 people. The next twenty years will see an advancement 
in the uses and appliances of electricity greater even than the 
two decades past. 
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Men who work in large factories seldom stop to calculate the 
immense amount of time lost when the power gives out, or for 
other reasons the business is suspended even for a few minutes. 

A few figures, showing the magnitude into which small things 
may extend, will illustrate, to a startling degree, a fact which 
otherwise might not be noted. It will be remembered that dur- 
ing the funeral of our late President, the nation stood still for five 
minutes. Had the population of the United States been taken 
as one man, the time devoted to this silence is shown by the fol- 
lowing figures. 

Putting the population of the United States at 80,0c0,000, and 
supposing this vast population to be a single individual, that indi- 
vidual would have devoted an aggregate of 400,000,000 minutes 
to silence and mourning. That would be 6,000,000 hours, or 
277,778 three-quarter days, or 39,635 half weeks. Estimating 
30 days to a month, this would mean 9,259 quarter months. 
Could the aggregate time given by the entire population to its 
five minutes of hushed solemnity have been passed by a single 
individual, therefore, he would have stood in silent mourning no 
less than 771 years, 7 months and about one week. 
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In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed. None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever necessary—it is the idea we want. New 
ways of doing old things, criticisms of accepted theories and 
general engine-room experiences are especially solicited. 




















The Working Principle of the Siphon. 


Editor THE PRACTICAL ENGINEER: 

The recent discussion upon the siphon in the columns of THE 
PRACTICAL ENGINEER leads me to submit the following descrip- 
tion of that method of lifting water as I understand it. 

The earth is surrounded by a certain mixture of gases termed 
atmosphere, which attains, according to our most proficient 
scientists, a height of 45 to 50 miles. 

Now, atmosphere like all other gases has a certain specific 
weight ; as one ascends a mountain it can be rapidly observed 
that the density decreases and again upon approaching the base 
the weight is more appreciable, this is caused of course by the 
great volume of these gases pressing towards the earth upon the 
gravity principle (which is explained by Isaac Newton.) Hence 
the density of the air or atmosphere at a temperature of 32° 
Fahrenheit at sea level is found to support a column of mercury 
30 inches in height in the Barometers. Now, mercury is rated 
at 0.49 pounds to the cubic inch ; thus it will be readily seen 
that in supporting this column of murcury the atmosphere will 
have attained a density of 30 X 0.49 = 14.7 pounds, the average 
pressure which is at all times exerted upon the earth at sea level. 
Now, knowing that the ratio of 30 inches in height in the mer- 
cury is the same as 65.5 pounds per cubic foot, this extended in the 


air in a one inch column will be raised to the height of 33.87 feet. 
The very highest point possible for the siphon to operate is a 
little under this amount owing to. friction in the pipes, in fact it 
seldom works above 30 feet. 

In accompanying cut the siphon is clearly shown ; let us take 
the discharge or short column first: In order to start the action 
it is necessary to create a vacuum in this pipe, this done and the 
atmospheric pressure upon the body of water into which the 
long column extends will, in an endeavor to fill the vacuum you 
have created, cause the two columns to fill with water to the 
height before mentioned. The continuous action of course is 
produced by the fall of the water from the short leg or column. 
This fall ceases when the water attains the same level in both 
tanks or in case the raise should be over 33.87 feet. 
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This is true also of the suction of the pump. I at one tine 
knew of an engineer who tried to siphon the water out of a shaft 
57 feet in depth, this he could not do, and after considering the 
matter awhile he decided to install a pump there and ‘‘suck it 
out’’ as he termed it. You can imagine his surprise when upon 
turning on the steam he found the same condition to exist as 
that governing the siphon. This is merely a mechanical means 
of creating a vacuum in a pipe leading into the supply of water 
which is raised in the pipe (by outside pressure) to fill the vacuum 
thus created. 

In this way it will become obvious to anyone that it cannot 
possibly reach a height greater than that possible to attain from 
the lifting power of 14.7 pounds, or the atmospheric pressure. 

Joun M. Mouter, Pittsburg, Pa. 
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A Letter of Thanks to The Practical Engineer. 


EDITOR PRACTICAL ENGINEER: 

The engineers of the bureau of fire feel thankful for your very 
able editorial which appeared in THE PRACTICAL ENGINEER of 
January 1, 1902, justifying them in their petition to City Coun- 
cils for an increase of salary. We feel honored in having the 
influence of your journal exerted with Councils in behalf of the 
increase we have asked for. 

Not wishing to intrude upon the valuable space in THE PRrac- 
TICAL ENGINEER, but deeming the time opportune to give a few 
statistics showing the justice of the claim as made by the engin- 
eers in the Department, Bureau of Fire, we present the follow- 


ing : 
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At the reorganization of the Fire Department in 1871, the fol- 
lowing salaries were being paid : 


Foremen $ 450, they now ask $1,700. 
Engineers 1,000, they now ask 1,400. 
Drivers 750, they now ask 1,200. 


Tillermen 770, they now ask 1, 200. 
Hoseand Laddermen 360, they now ask 1,200. 

Since the above period the foremen in the department have 
been granted an increase of 178 per cent. ; the engineers have an 
increase of 9% per cent.; fireman 15% per cent.; tillermen 46 
per cent.; hosemen 180 per cent. 

Respectfully Yours, 
FREDERICK MARKOE, C. E., A. S. E. 


A Unique Feed Water Heater. 


EpiTtor PRACTICAL ENGINEER : 

I was glad to see that there is a new department, —‘‘Letters from 
Engineers.’’ This, I believe, can be made the strongest and most 
interesting feature of THE PRACTICAL ENGINEER, provided we 
engineers do our part. To do my share towards the success of 
this new department, I send a sketch of a feed water heater coil 
introduced into the stack, where it can take up heat from the hot 
gases after they have passed from the boiler. 
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I would ask the readers of THE PRACTICAL ENGINEER to tell 
me. Will this overcome the difficulties complained of in the 
article, ‘‘ Method of Introducing Feed Water,’’ page 6, January 
number? If so, why? Ifnot, what are the objections? 

READER. 








The Acrobatic Feat of an Engineer. 


EpITOR PRACTICAL ENGINEER : 
While looking over a prominent Philadelphia morning paper 
to-day my attention was attracted by the following : 


RENovA, PA., Jan. rgth. 

“The safety valve of the engine at E. F. Hall’s saw mill, at Halls Run, 
got out of order last evening and the governor belt broke causing the 
engine to run the machinery so rapidly that a metal pulley flew into pieces. 
The flying pieces of the pulley cut the rafters causing the roof to fall. A 
circular saw was reduced to atoms. Finally the engine was torn from 
its foundation and started furiously around the mill smashing everything 
in its path until the steam chest bursted. The employes miraculously 
escaped. Mr. Hall jumped 15 feet breaking his right leg.’’ 

To the average newspaper reader this is doubtless an interest- 
ing bit of news, but it is somewhat perplexing to an engineer. I 
at first wondered why the editor did not send the article to his 
engine room for correction before printing it. Then I wondered 


as to the type of safety valve and its proximity to the governor 
belt in this case. It is quite common for safety valves to get out 


_ oforder, but for them to affect the governor belt is a new wrinkle. 


Had the article read that steam escaping from an improperly 
adjusted safety valve had so moistened the governor belt that it 
failed to perform its proper functions, I would not have been 
surprised, but to hear that a defective safety valve had caused a 
governor belt to fail is quite miraculous. 

I also wondered what kind of steam pipe was used in this 
plant, that it would permit the engine to go waltzing all over the 
mill in-the manner described before breaking. Ay eB 
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QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 


EDITOR PRACTICAL ENGINEER : 

Will you please explain through your columns the reason for 
the priming or the foaming of the water in a boiler? At the 
plant where I am employed, this condition is so prevalent that it 
is often-times necessary to shut down in order to prevent injury 
to our cylinders. I know that most people attribute this condi- 
tion to the presence of vegetable matter or mud, but in our case 
we use artesian well water which is as clean as water can well 
be. I should add, perhaps, that the scale formed, is of a whiteish 
color and will coat the boiler in a two month run to the extent 
of from % to % inch in thickness. PERPLEXED. 


The conditions above mentioned undoubtedly are the results 
of a feed water highly charged with magnesia and salt. Mag- 
nesia is a fine, light, white powder, having neither taste nor 
smell, and is almost insoluble in boiling, but less so in cold water. 
Salt (chloride of sodium) is a natural compound of one atom of 
chloride and one of sodium. It occurs as a rock interstratified 
with marl, sandstone and gypsum, and as an element of salt 
springs, sea water and salt lakes. Any feed water containing a 
mixture of the above mentioned minerals will in a very short 
time cause the upper portion of a boiler to look like a whitewash 
receptacle, while the lower part will have a gray well-baked hard 
coating upon them, and is considered one of the worst possible 
forms of scale. This compound of minerals in the boiler is also 
productive of the worst kind of foaming. The condition is 
caused from the fact that during the action of the water turning 
into steam these minerals liberate upon the surface and being of 
an extremely light nature they form there a thick scum or film, 
this film during the process of steam making, acts in the measure 
of a compressor to the natural ebulition of the water, and as each 
globule raises to the surface, instead of gaining free access, it is 
restrained until such time as it is forced through the scum. In 
such cases this is always effected by a minature explosion; this 
throws a fine spray of water into the steam chamber of course, 
and eventually as scum increases so does the erruptions with 
the result of a supply of very wet steam (foaming). This can- 
not be stopped until you blow the boiler well down and admit 
plenty of fresh water. Where such a condition exists it is custo- 
mary to use some sort of scumming apparatus or surface blow. 
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Epitor PRACTICAL ENGINEER : 

I am told in the study of electric lighting that a current of 16 
candle power at 52 volts requires 1.04 amperes, and at 110 volts 
it takes 58 amperes. Now, I should like to know the reason for 
the condition at our plant here which is a 54 volt system, and 
they claim they have 600 16 candle power lamps when the 
am-meter registers about 2714 or 28 ampers. Please explain and 
oblige. A. Eastwoop. 


In answer to ‘A. Eastwood’ he states that they have in his plant 
a 54 volt system and that they have about 600 16 candle power 
lamps burning, also that his am-meter only registers 27.5 or 28 
amperes ; but he neglects to state whether the current is direct 
or alternating ; if it is a direct current and the lamps are piaced 
in multiple arc, the am-meter should register about 600jamperes, 
as a 3.5 Watt per candle power lamp would require, with 54 volt 
pressure, about 1 ampere each. If they are working under the 
above conditions undoubtedly their am-meter is badly out of 
order. If, however, they use an alternating current and con- 
verting 20 to 1, then the primary am-meter would register 30 
amperes while 600 lamps of the above mentioned candle power 
are burning. 


EDITOR PRACTICAL ENGINEER : 

Please tell me through your columns what quantity of water 
will flow through a pipe 34 inch in diameter under a pressure of 
50 pounds per square inch. J. W. E., Oswego, Kansas. 


As no given time is set for the flow, we will answer the mini- 
mum time in such matters and give the amount per second : 
O = quantity. 
A = area of opening. 
v = velocity of efflux. 
h = head at above pressure. 
Then QO = Av. 
h = 115 feet. 
Now v= / 2 gh. in which gravity = 32.16. 
1 at? OX 32.16 X 115 = 86.05. 
A= {77 = .00391 sq. feet. 
.*. OQ =co3gI X 86.5 = 334555 cwlt. per sec.—EDITOR 


EDITOR PRACTICAL ENGINEER : 

I am running a battery of two boilers, using them alternately 
every time I change boilers the gauge glass on the one in which 
I am raising steam nearly always breaks. Will you explain the 
cause of this condition ? W. L. B., New Iberia, La. 

The glasses used to show the water line in the boiler are made 
of a soft glass known:as ‘‘lead glass’’ and are easily cut or 
broken. If you are in the habit of cleaning the glass with a wire 
or other metalic device you may possibly scratch the glass, 
which usually results in a broken glass with the slightest change 
in temperature. It is more likely however to break through 
unequal expansion with the heating of the boiler ; to avoid this 
we would advise you to open the drain cock quite often until the 
steam reaches the maximum pressure. Be sure and use soft 
rubber packing washers and ascertain before putting them into 
place that the glasses are ground square on the ends. Don’t fit 
them too close, a little expansion room is necessary. 

Note ‘‘ Gauge Glass Breakage’’ elsewhere in this edition. 


Editor THE PRACTICAL ENGINEER : 

I have often heard the remark that to return the flue over 
the top of the boiler (in return tubulars), and to have the 
stack at the back of the boiler, would effect a saving of 20 per 
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cent. of the fuel. This does not appear reasonable to me, and 
I am also donbtful of the safety of such an arrangement. 
Would some subscriber who has had experience with this idea 
give me his views? 

Sudbury, Ont. E. 


+ 8 + -_ 


A New and Unique Profession. 


Eighteen years of actual ‘‘ field’’ experience in connection 
with the advertising departments of several leading trade pub- 
lications has endowed Mr. Clarence P. Day with a practical 
knowledge of the subject of mechanical advertising, which 
amply justifies his claim to the title of Advertising Councellor, 
under which he has established offices at 253 Broadway, New 
York, and severed all other connections, to undertake a un- 
ique service for the advertising patrons of the mechanical 
press. 

In this work Mr. Day enters a virgin field pregnant with 
opportunities. He will not conduct an agency or brokerage 
business, but will institute a new frofession as a student of 
advertising, and an adviser to produce higher efficiency, the 
client paying direct for the service rendered, thus relieving 
Mr. Day from obligations to the publisher. 

Mr. Day’s plan is sensible and comprehensive, and he 
posesses the ability to make it effective and beneficial to his 
patrons. 

He has published a neat pamphlet, ‘‘ Higher Efficiencies and 
Economy in Mechanical Advertising,’’ which will pay, even a 
busy man, to read. A copy of this pamphlet will be mailed 
free to any advertiser. 


The Eagle Pipe Wrench. 


A new and exceedingly useful pipe wrench has but recently 
been put upon the market by the Frank Mossberg Company, 
Attleboro, Mass. 

The wrench which is shown in the accompanying cut, is of a 
new and novel design and undoubtedly it will be found to be 
admirably adapted to a multiplicity of needs. It will be noticed 
by a careful study of the illustration that a hold can be taken 
upon a large number of various sizes of pipe with the greatest of 
ease. 

The wrench is so constructed as to be readily fastened upon 
the pipe at almost any angle, and once caught the more pull 
exerted upon it the more tenacious is its hold, while the release 
is effected the moment the pull ceases, thus doing away with the 
usual trouble experienced in close quarters with many of the 
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ordinary wrenches in use at the present time. No adjustment is 
required as it is always ready for use on any size object within 
the limit of its range. 

For those desiring a neat and effective article of this kind 
which can easily be carried around in the pocket, the company 
are making a special wrench ; length, six inches; weight, eight 
ounces and will take any size pipe from % inch to % inch in 
diameter. 

A postal to the above mentioned address will ellicit a complete 
descriptive catalogue of the general output of the company in 
this line. 
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 @RADE RomES, 


Mr. G. E. Tanbery has been engaged by the 
Bashlin Co., of Warren, Pa., to represent them 
in Philadelphia and vicinity. ag 


The Pittsburgh Gage and Supply Co. re- 
ports a largely increased sale for their White 
Star Oil Filters ; some recent sales of same hav- 
ing been made to the following parties : 

Connecticut Railway and Lightening Co., 
Bridgeport, Conn 

Watson & Stillman Co., New York. 

Pittsburg Coal Co. (8 orders). 

Manning, Maxwell & Moore, New York. 

Donegan & Swift, New York. 

National Steel Co., New Castle, Pa. 

United States Steel Co. (12 orders). 

Firth, Foster & Co., Philadelphia, Pa. 

J. H. Mitchner & Co., Philadelphia, Pa. 

W. W. Benson & Co., Philadelphia, Pa. 

Kirshbaum & Co., Philadelphia, Pa. 

Chester Lighting Co., Chester, Pa. 

Harris & Algor, Shamokin, Pa. 

Buffalo State Hospital, Buffalo, N. Y. 

Boston Steam Specialty Co, Boston, Mass. 
(20 orders). 

]. R. Vandyck Co. (14 orders). 

Gates Iron Co. Chicago, Ill. (7 orders). 

Yubari Mines, Japan (2 filters). 

We are also experiencing a large inquiry and 
sale of our continuous oiling system in connec- 
tion with special pattern White Star oil filters. 
Under this system, any number of engines may 
be lubricated, the filters being made suitable for 
various requirements, doing the work in a satis- 
factory manner, and occupying much smaller 
space than necessary with other oiling systems 
of this nature. These continuous oiling systems 
have been installed in the plants of the 

United Electric Co., Newark, N. J. 

U. S. Mint, Philadelphia, Pa. 

Pittsburgh Railway Co., Pittsburgh, Pa. 

Southern Traction Co., Pittsburgh, Pa. 

Armstrong Cork Co., Pittsburg, Pa. 

Boston Elevated Railway Co., Boston, Mass. 
(four orders). 

Jones & Laughiins, Pittsburgh (2 plants). 

We would be pleased to furnish circulars, 
blue prints, etc., descriptive of continuous oil- 
ing systems, and will, within a very short time, 
publish a handsome catalogue descriptive of the 
White Star filters, and also showing in detail 
the application of the White Star filtering sys- 
tem to various types of engines. 


A sample can of Keystone Grease and a 
Keystone Brass Cup will be sent free of charge 
to any reader of THE PRACTICAL ENGINEER 
upon request. To many this may seem like an 
unusual method of doing business, but the plan 
has been demonstrated to be successful by the 
fact that nearly every one receiving a sample of 
the grease finds it so valuable that they imme- 
diately order more. 


Shaking Grates are usually preferred by the 
up to date engineer, shaking grates are like 
Sunday school superintendents, there are good 
ones and bad ones. The “Ajax” is a good 
shaking grate. It is manufactured by Mr. 
Charles Robson, 8th and Washington Avenue, 
Philadelphia. Mr. Robson is a grate specialist 





and can be depended upon to produce only the 
best. He also makes Herringbone, Tupper, 
Circular and various other grates. If you are 
interested write for a catalogue. 


A sample bar of Stephen’s Belt Dressing will 
be sent to any reader of THE PRACTICAL EN- 
GINEER free of charge. If you happen to have 
many belts under your charge it will pay you 
to take advantage of this liberal offer and give 
the dressing a fair trial. Address Stephenson 
Mfg. Co.. Albany, N. Y. 





Thomas Walker & Sons, 4319-21 Tacony 
Street, Frankford, Philadelphia, were among 
the first to manufacture metallic packings in this 
country, and the magnificent success that they 
have attained is sufficient evidence of the value 
of the packing that they have placed upon the 
market. Many of their packings have been in 
use constantly for upwards of twenty years and 
are still working satisfactorily. A catalogue 
describing the packing and giving list of users 
will be sent free upon request. 

If your are figuring upon installing an oil 
filter you will do well to write the Liberty Manu- 
facturing Company, 5988 Centre Street, Pitts- 
burg, Pa., for their catalogue and prices upon 
their ‘‘ Famous Oil Refining and Purifying Sys- 
tem.’’ Their description of their system of 
oil filtering is well worth the trouble of investi- 
gation, as it is replete with much interesting data 
upon oil as well as containing some very hand- 
some illustrations of theirapparatus. A postal 
will assure you of one. 


DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 





THE PEERLESS SPECIALTY CO. 
1720 N. 5th St. and 1711 N. Randolph St. 
Philadelphia, Pa. 
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A Good Gauge Cock is just as desirable as a 
good boiler. A cock that constantly leaks 
reflects upon the engineer. The P. B. H. Dia- 
phragm Cock is positively leakless. You can 
have one or more sent you on trial, to be re- 
turned if not better than any Gauge Cock that 
you. ever used. Address Paul B. Huyette, 1245 
Betz Building, Philadelphia. 


Engineering Theory and Practice the latest 
book by the well known writer, W. H. Wake- 
men, is advertised on another page of this issue. 
This isa book without which no engineers library 
is complete. It is the work of a practical engin- 
eer written especially for practical engineers and 
its low price places it within the reach of all. 


E. F. Houghton & Co., in their quarterly, 
‘‘ Paper Supplies,’ go to the greatest pains to 
present the various problems in their line in the 
most practical matter of fact way. The articles 
contained therein are from the pen of Mr. Chas. 
E. Carpenter, their general manager, who is 
noted for trying to teach his readers rather than 
trying to impress upon them that he knows it 
all. There is probably no subject upon which 
the average engineer is so ignorant as that of 
cylinder oil, yet in the April rgo1 issue, Mr. 
Carpenter has treated that subject so ably that 





Engineers, Electricians, Machinists : Se- 
cure subs for the ‘‘ Power and Lighting 
Economist,’”’ Troy, N. Y. A quarterly 
review. Bright and helpful, $1. a year. 
Use idle hours to double your wages. 





will send $1.00 to the ad- 
IF ENGINEERS dress below they will re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 








The Steam... | 
Boiler Policies | 


Ad Yifadadphia 








Provide full protection for | 
injury to persons and dam- | 
age to property from explo- 
sion at the lowest possible 


HEAD OFFICE 
116 N. BROAD ST., PHILA. 

















CLIFFORD'S CELESRATED RING PACKING 


For Steam Engines, Ice Machines and Brine Pumps 
We guarantee 50 per cent less friction than any other packing 
TRIAL ORDER FREE 


If you will send us the diameter of rod and stuffing box we shall be glad to send you a trial order free of charge 


R. F. CLIFFORD & CO., 15 Marshall St., Boston, Mass. 
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after reading it any engineer would become bet- 
ter versed on the cylinder oil subject than 99 per 
cent. of the oil men. January 1902 issue con- 
tains an article on the use and abuse of belting, 
which is marvelous in its simplicity. The illus- 
trations in this article showing some 20 different 
methods of belt driving make it well worth hav- 
ing on file for reference. The last visit the 
representative of THE PRACTICAL ENGINEER 
made to Houghton’s offices, showed some few 
copies of each edition still on hand, and Mr. 
Carpenter authorized the representatiye to say 
to the readers of THE PRACTICAL ENGINEER 
that they will be mailed free upon request to any 
of our regular subscribers. Be certain to specify 
April rgo1 and January 1902 numbers. Hough- 
ton’s address is on the front cover of this issue. 


Frick’s Pipe Clamps for stopping leaks in 
pipe joints are indespensable to large steam 
users or plants that cannot afford to shut down 
to repair a leak. They are decidly the most 
effective clamp made and can be applied almost 
instantly. For further information and prices 
write to Horace E. Frick & Co., 715 St James 
Street, Philadelphia. 


Heating and ventilating is often a perplex- 
ing problem to engineers. Bower’s Brothers & 
Co., 1029 Real Estate Trust Building, Philadel- 
> phia, are experts at that class of work. They 
will be glad to give advice to any one in trouble. 


The Cling-Surface Mfg. Co. have sent out a 
very handsome calender which is dedicated to 
the A. O. S. E., and which they have supplied 
to all the Councils for usein their rooms. Extra 
copies can be had at their branch offices. They 
report larger sales for Cling-Surface during the 
past year than during any one preceeding. 





Incrustation in steam boilers is a subject upon 
which all engineers posess some knowledge, but 
it is doubtful if any of us are as well posted upon 
this important feature of steam engineering as 


Mr. Geo. W. Lord, the famous manufacturing 
chemist and maker of Lord’s Boiler Com- 
pounds. Any of our readers who are troubled 
with scale may obtain a share of Mr. Lord’s 
knowledge by writing him for copies of the 
booklets and pamphlets that he is constantly 
issueing. Address Geo. W. Lord, 2238-2250 
North Ninth Street, Philadelphia. 

A handsome new calendar has been fssued 
by the Kutztown Foundry and Machine Co., 
700 Fidelity Building, Philadelphia. The strik- 
ing feature of the calendar is a 10x13 engraving, 
showing a foundry scene, the light being reflec- 
ted from the molten metal in the natural colors. 








Through the generosity of the founders 
and of several prominent manufacturers the 
Trustees are able to award each year a limi- 
ted number of 


Fate Gcvolansiies 


In Mechanical, Electrical, Stationary, 
Locomotive, [arine, Textile 


ENGINEERING 


and Heating, Ventilation and Plumbing, 
including Mechanical Drawing 











The free scholarships For 1902 Are Now 
Available and applications will be considered 
in the order received. Particular attention is 
called to the course in Electrical Engineering 
prepared for Stationary Engineers. 


Further information and hand-book describ- 
ing courses, methods and regular terms will 
be sent to any reader mentioning “The Practi- 
cal Engineer.” 


American School of Correspondence 
(Chartered by the Commonwealth of Massachusetts) 


BOSTON, MASS., U. S. A. 
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CARNEGIE STEEL COMPANY 
HOMESTEAD WORKS 

When this big Company chose 
Cling-Surface as best after compe- 
titive tests and have this result, and 
when we urge you to order on trial 
and test it, buying only if O. K., 
why don’t you try it? 

We only want a trial. 

Cling-Surface will do the rest. 


CLING-SURFACE MFG. COMPANY 
185-191 Virginia Street, Buffalo, N. Y. 
Phila. The Bourse. New York, 39 Cortlandt St. 
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SOMETHING 


YOU SHOULD READ 


GRAPHITE ror VALVES 
ann CYLNDERS 


is the title of a little pamphlet 
that tells of the experience of 
engineers who have used gra- 
phite for better lubrication. 


SUPPOSE YOU SEND FOR ONE? 


NO CHARGE 


JOSEPH DIXON CRUCIBLE C0. 


JERSEY CITY, N.J., U.S. A. 


SALESROOMS AT 
68 Reade St., New York City 
1020 Arch St., Philadelphia 
304 Market St., San Francisco, Cal. 
London Office: 26 Victoria St., Wesminster 
































MgbtyPLaIN 


BYTHE STUDY OF 


HAWKINS’ 


WORKS: 


-s PRACTICAL BOOKS 
. for practical men. 


“Send for illustrated catalog. 


THEO. AUDEL & CO, 63 Fifth Ave. N. Y: 














Cochrane 
Separators 


Actually Saves Coal 





Angle Receiver Type 


They do this in a manner that is not always 
appreciated. The primary function of a Coch- 
rane Separator, is, of course, to separate 
water from steam, and to thus prevent acci- 
dents to the engine; but in addition to this 
the removal of moisture very much reduces 
the amount of steam used by the engine, as it 
decreases the loss due to that wasteful phe- 
nomen on which experts call ‘‘cylinder con- 
densation.”” Each particle of water in the 
steam in the cylinder absorbs heat obtained 
from the steam in contact with it—it cannot 
absorb this heat without taking it from the 
steam. As the steam is thus robbed of its heat 
heat it must condense, and when it is in that 
state it can perform no work. 

Do not, therefore, allow water to enter with 
the steam, for our Cochrane Separators will 
prevent it. 

Send for Catalogue 16-S. 


HARRISON 


SAFETY BOILER WORKS 
3144 N. 17th St. Phila., Pa. 
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American Order of Steam Engineers. 





ORGANIZED APRIL -27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expeiled. 


OBJECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


Candidates for membership must be citizens 
of the United States, of legal age, of good moral 
character, and sound of health and limb. 

Applicants must have at least one year’s active 
service as engineers, and where a license is 
required they must hold such license. 

Applicants must satisfy the Investigation and 
Examining Committee of the Council to which 
they apply for admission, as to their character 
and ability. 

No person shall be elected to membership 
who has been convicted of a felony in a compe- 
tent Court of Justice, except he shall have been 
declared innocent after such conviction and 
shall have received a full and free pardon from 
the proper authorities. 


LIFE MEMBERS. 


Engineers who have past the age limit set by 
the subordinate Councils, may be elected to life 
membership. They must pass the same exam- 
ination as to ability and character as an active 
member, and must present positive proof that 
they have been in charge of a steam engine at 
some time in life, for at least one year. They 
shall be entitled to all the rights of active mem- 
bers, except that they cannot hold office, vote 
at election or upon a financial question, or be 
entitled to any of the benefits. 





DIRECTORY. 


The Publication Committee of ‘‘The Practical Engi- 
neer” desires that the Corresponding. Engineers of all 
Councils of the American Order of Steam Fngineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of *‘ The Practical Engi- 
neer,”’ 1215 Filbert Street, Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES, 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St., Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Fred. W. Moore, 2628 
Hancock St., Philadelphia. S 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 144 
Vassar St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W, S. Price, Had- 
don Hall, Atlantic City. N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 531 West Fifth 
St., Wilmington, Del. 

—* Outside Sentinel.—H. L. McGee, Baltimore, 


Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 


SUPREME TRUSTEES. 
Franklin R. Moore. Penna, A. M. Plummer, N. J., and 
Wm. J. Mitchell, Delaware. 


PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, B. F. Pettit. Geo. 
W. Richardson, H. B. Underwood, N. M. Kinney, James 
Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 


DELAWARE. 


Deputy Supreme Chief Engineer, David J. Stayton, 
No. 831 West 5th Street, Wilmington. 


Wilmington. 
Delaware Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyett. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


INDIANA, 


Deputy Supreme Chief Engineer, A. B. Maxwell, in 
eare of Briggs Pump Works, Lafayette. 


Lafayette. 
Tippecanoe Council, No. 1. Corresponding 
Engineer, A. H. Mathieson, Water Works 
West Lafayette. 


LOUISANIA. 


New Iberia. 
Evangeline Council. Chief Engineers John W. 
Angers. Corresponding Engineer, W, H. Maynard. 


MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, James H. Stallings, 
3032 Dilion Street, Baltimore, Md. : 


Maryland Council, No. 1, meets 2nd and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 116 
West Lee Street. 


Energy Council, No, 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings, 3032 Dillon St. 


MASSACHUSETTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


Boston, 


Bay State Council, No. 1, meets second ana 
fourth Fridays, at 149 Staniford street. Chiet 
Engineer, J. F. Cochrane ; Corresponding Engineer, 
W.S. Trofatter, 777 Parker St., Roxbury. 


Boston Council. No. 4, meets 2d and 4th Thursday of 
each month in Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 


Brockton. 
Shoe City Council, No. 2, meets Ist and 3rd Wed- 
hesday evenings in Red Men’s Hall. 
. Chief Engineer, Rufus J. Condon; Corresponding 
Engineer, G. W. Prentice, 19 Brunswick St, 


Worcester. 
Central Council, No. 3, meets second ana 
fourth Tuesdays, at 566 Main street (Cen- 
tral). Chief Engineer, Wm. P. Barnes. Correspond- 
ing Engineer, J. C. Ryan, No. 5 Hanover Street. 


Malden, 
Malden Counci), No. 7, meets every Thursday Even- 
ing in Templar Hall, Pleasant St. Chief Engineer, 
Frank M. Perkins. Corresponding Engineer, Geo. 
P. Milliken, cor. Mulford and Green Sts. 


Orange. 
Orange Council, No. 9, meets 2nd and 4th Fridays. 
Chief Engineer, Chas. Gartrell ; Corresponding Engi- 
neer, Fred. L. Hale. 


Holyoke. 
Mount Tom Council, No. 10, meets every Thursday, 
in Y. M. C. A. Building. Chief Engineer, William 
Flory. Corresponding Engineer, Theo. W. Crosby. 
No. 43 Canal Street. 


North Adams, 
Stewart Council, No. 11, meets second and fourth 
Wednesdays, at Old Liberty Building. Chief Fngi- 
neer, C. W. Lewis. Corresponding Engineer, T. 
Fillebrowne, 134 River Street. 


Rockland. 
Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
James K. Sedgwick, P. O. Box 333, Rockland, Mass. 


; NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 


Perth Amboy. 
Stevens Council, No. 1, meets third Saturday, 
at Water, near Lafayette street. Chief En 
gineer. Lawrence Oliver. Corresponding Engineer, 
James H. White. 


Camden, 
Camden Council, No. 3, meets every Thursday even- 
ing at N. E. Corner 2nd and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 


Atlantic City. 
Atlantic City No. 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 


Bridgeton. 
Bridgeton Council, No. 5, meets every Friday. 
Chief Engineer. David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 


Millville. 
Millville Council, No. 6, meets every Saturday, 7.30 
p.m., in G. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabe]. Corresponding Engineer, Lewis 
Doughty, 604 Mulberry St. 


NEW YORK. 


Deputy Supreme Chief Engineer, William F. Merrill, 
1106 Greenway Ave., Syracuse, N. Y. 


Syracuse. 
Jobn E. Sweet Council, No. 6, meets Monday, Room 
2, Nottingham Block, East Washington Street. Chief 
Engineer, Jacob Guthier; Corresponding Engineer, 
S. A. Steel, 311 Orange Street. 


PENNSYLVANIA, 


Grand Chief Engineer, A. P. Driesbach, 549 N. Tenth 
St., Allentown. Grand Corresponding Engineer. Geo. 
W. Keneedy, 1537 East Montgomery Ave., Philadelphia. 


Philadelphia. 


Welcome Council, No. 2, meets every Friday, 
in Necterline’s Hall, 12th St. above Columbia Ave- 
nue. Chief Engineer, Paul Pieling Corresponding 
Engineer, L. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every 
Thursday, at A. P. A. Hall, Frankford ave- 
nue and Master Street. Chief Engineer, Edwin C. 
Ricker. Corresponding Engineer, Charles Fournier, 
Port Richmond, Phila. 

Southwark Council, No. 4, meets ever 
Monday, at corner of Reed and Eight 
Streets. Chief Engineer, Andrew Lare. Corres- 
ponding Engineer, J. C. McDowell, 1913S. 8th St. 


Continued on page 26. 





‘IF YOU WANT TO. BECOME A MEMBER OF THE 
AMERICAN ORDER OF STEAM ENGINEERS 


Write to L.»L: RICE, 1215 FILBERT STREET, PHILADELPHIA. 
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Garlock’s 
Standard 
High Grade 


Packings 


Garlock High Pressure Ring Packing 


This packing has for ten years been extensively 
used and appreciated by Marine Engineers. It 
is the best in the world 
for long service and high 
pressure. It is made of 
selected fibre and metal 
in combination with the 
celebrated Garlock Pack- 
ing Compound.  Ring- 
form, any-size, or spiral, in ; and \% 
to 2 inches square. 





Style No. 200 


Garlock Extra Ring Packing—Ammonia 





aire adapted to pack against Ammonia. 
: It is the only Ammonia 
Packing that gives’ abso- 
lute satisfaction—a per- 
fect fit—no leaking. 
Also a superior article 





Style No. 333 
| for steam and water. 
Made in Elastic Ring, sectional and spiral shapes 





. 
We are also manufacturers of a general line of standard 
packings for all purposes 





Send for Catalogue and Samples to our Nearest Office. 


The Garlock Packing Co. 


NONE GENUINE 





New York Pittsburg 
Boston Cleveland 
Chicago St. Louis 
Philadelphia Denver 
Atlanta, Ga. San Francisco 





WITHOUT IT 


Main Offices and Factories : Palmyra, W. Y. ; fillanta, Ga. 





Uf +. 
from 4 


— —— _ = ——E 


























GOING DOWN 


Any establishment that uses the old-fash- 
ioned friction-making, power-wasting solid 
packings on its engines, is surely losing 
ground. Competition soon puts such con- 
cerns far behind in the race. Your rivals 
have learned how to save fuel by using 


DANIEL’S 
“P.P.P.” PACKING 


It is the original ‘‘ wedge packing,” totally 
different in principle from all others (except 
imitations which infringe our patent, and 
which you’d better not use.) Its sliding 
wedges adjust themselves to the rod with 
the least possible pressure. It saves power, 
saves packing, saves labor. 


Mr. W. G: Mack, superintendent of the Omaha “ Bee”’ 
Building says: ‘‘ The piston of our east elevator was packed 
with ‘‘P. P. P.’? Packing in November, 1900, and now (April, 
1901), shows no signs of wear or leakage. Flax packings 
would last about six weeks.’’ 


Get it of your dealer. 


FREE Our patent steel packing rule saves engineers labor, time, 
trouble, temper, packing, burnt fingers and swear words. 
It is worth $1.00. Sent absolutely FREE to engineers who order from 
us enough “P.P.P.” for a trial, and mention this paper. 


Manufactured only by 





QUAKER CITY RUBBER CO.: 


PHILADELPHIA 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny’s Hall, N. W. Cor. Broad and Filbert 
St. Chief Engineer, Ole Hanson. Corresponding 
Engineer, W.S. Wetzler, 3707 Aspen St. 


Manayunk Council, No. 9, meets second and fourth 
Friday evenings in Temperance Hall. Chief Engi- 
ineer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 

Lafayette Council, No. 11, meets second and 
fourth Tuesdays, in Gratz Hall, Main and 
Manheim streets, Germantown. Chief En- 
gineer, W. H. Topley; Corresponding En- 
gineer, James H. Gomersall, 22 Ashmead 
street, Germantown, Philadelphia. 


Helping Hand Council, No. 12, meets every Tues- 
day evening at Jasper and Huntington Streets. 
Chief Engineer, Thos. Evans. Corresponding Engi- 
neer, Frank McHugh, 2503 Tulip St. 

Municipal P. F. D. Council, No. 20, composed exclu- 
sively of eng necrs of Philadelphia Paid Fire De- 
partment, meets quarterly at Girard Hall, Girard 
Ave. above Sixth. Chief Engineer, Frederick Mar- 
koe. Corresponding Engineer, Walter Meyers. 1211 
North Howard St. 


Girardville, 
Girard Council, No. 8, meets every Tuesday evening 
at O'Neill's Hall, 2nd and Ogden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Norristown. 
Montgomery Council No. 5, meets first aad third 
Wednesdays of each month at New Red Men's Hall, 
Main St. above DeKalb. Chief Engineer, L. Purdy. 
Corresponding Engineer, Wm. H. Shainline, J1., 528 
Green Street. 


Allentown. 
Lehigh Council. No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, Jacob 
Donnecker. Corresponding Engineer, A. P. Dries- 
bach, 549 W. 10th St. 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall, corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres. Engineer, H. L. Shirey, 362 Cherry St. ° 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Frank 8. Miller. Corresponding 
Engineer, James M, Fisher, 1224 Oley St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3th Street. 


York, 
York Courcil, No. 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, F. Seyler. 
Correspondng Engineer, Walter H. Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men’s Hall, Market Street above Sec 
ond. Chief Engineer, B. H. Shafer, Corresponding 
Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, ir Bittner’s Hall. Chief Engineer, R. 
K. Grosh. Corresponding Engineer, W. J. Court- 
ney, 804 Walnut Street. 


Sunbury. 
Sunbury Council, No. 19. meets every second and 
fourth Thursday in Zartman’s Hall. Chief Engi- 
neer, Aaron Buck. Corresponding Engineer, Ed. 
Schrieber. 
WISCONSIN. 


Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 

Washington Council. No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A. Rigby, 136 Reed 
Street. 

Clifford P. Wiliiams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 
David T. Richardson. Corresponding Engineer. Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 


Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave.. Nashville. 


Nashville. 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 


OREGON. 


Deputy Supreme Chief Engineer, Benjamin F. Myrick, 
P. O. Box No. 1, Grant’s Pass, Oregon. 
Grant’s Pass. 
Oregon Council, No.1. Chief Engineer, William H. 
Kenney. Corresponding Engineer, Benj. F. Myrick. 
P. O. Box No.1. Meets every first and third Satur- 
day, A. O. U. W. Hall, Main St. 





THE COLUMBIA EXPANSION STEAM TRAP Io fl WONDER 


Always open when We also 
water is at the B mapufacture the 


discharge valve. . ) 
Always closed P ; McDaniel Steam 
when steam is at Trap, 
Exhaust Pipe Heads, 


the discharge valve -7-— : 
No floats or inside A Reducing Valves, 
levers. xz i 
Outside valve same i. yoo: Steam Separators, 
area as the pipe. etc. 
No other kind of 
steam trap has this. 


WATSON & McDANIEL CO., [47 N. 7th STREET, PHILADELPHIA, PA. 











For sale 
by the Jobbing Trade 


THE 


P. B. H. 
QUICK CLOSING 
WATER GAUGE 


Don’t scald yourself when the glass breaks. 

Use the only safe way—the P, 8, H. 

A pull of the chain does it—you don’t need a step ladder. 

They are made right here and made here right. Look 
at the mechanism. Nothing complicated there. 
Extra heavy body of best steam metal, with fittings 
to correspond. 

Why not send for one? 

Trial free. A postal will reach us. 


PAUL B. HUYETTE 


1245 BETZ BUILDING 
PHILADELPHIA 
iad 





hx sic sf 








WM. C. HYZER BRICKLAYER and BUILDER 


OFFICE, 1230 MARLBOROUGH ST. PHILA. 
SPECIAL ATTENTION GIVEN TO 
Engine Foundations, Steam Boiler Setting, Brick Stacks and Fire 


Brick Work. 
Communications sent by mail or otherwise to 1230 Marlborough Street or 230 


Richmond Street will receive prompt attention. 








Kieley’s Cantilever 


Expansion 
Steam Trap 








MANUFACTURERS OF 


REDUCING AND BACK PRESSURE VALVES, RELIEF VALVES, PUMP GOVERNORS, DAMPER 
REGULATORS, STANDARD TRAPS, GREASE EXTRACTORS, STEAM 
SEPARATORS, STEAM RETURN TRAPS, ETC. 


KIELEY & MUELLE 7-17 WEST {3th ST., NEW YORK CITY 


JAMES J. BROGAN, 810 Race Street, Philadelphia. 
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A Practical Guide for Engineers, Firemen and Steam Users 


JUST PUBLISHED 


THE PRACTICAL MANAGEMENT OF 


ENGINES and BOILERS 


Including Boiler Setting, Pumps, Injectors, Feed Water Heaters, Incrustation and Corrosion, Steam Engine Economy, Condensers, Indicators, 


New and Elarged 
Editlon, to which has 
been added 
an Appendix on 


COMPOUND 
AND. MULTIPLE 
CYLINDER ENGINES 


and the 


PRACTICAL 
MANAGEMENT OF 
DYNAMOS 
AND MOTORS 


Price, $2.00 
Postage 
Prepaid 


FREE 
For a Club of 
Five Yearly 
Subscribers for 
THE 
PRACTICAL 
ENGINEER 
50cts, Each 





Slide Valves, Safety Valves, Governors, Steam Gages, Lubrication, Belts and Pulleys, etc. 

















BY WILLIAM BARNET LEVAN 


THE PRACTICAL ENGINEER 


1215 FILBERT STREET, PHILADELPHIA 


Full Bound in 
Handsome 
Black Morocco 
Leather 


Flexible Cover, 
with 
Gold Letters 
and 
Gilt Edges 


Illustrated by 
60 Engravings 


In one Volume 
of 356 Pages 
Price, $2.00 


By mail, free 
of postage 
prepaid, or 
will be sent 
Sree for a Club 
of Five 
Subscribers to 
THE 
PRACTICAL 
ENGINEER 
5O0cts. Each 
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McINTOSH, SEYMOUR & CO. 


STEAM ENGINES, 


AUBURN, N. Y. 26 CORTLAN 


DT ST., N. Y. CITY 





Frick’s Pipe Clamps for Stopping 
Leaky Pipe Joints 


agg} 
ee 








2; (Patent Applied for) 





The Best, Most Simple and cheapest 
Pipe clamp made. ‘The cuts explain 
themselves. Only two rings and the 
packing needed to make any leaky 
joint tight. It is so simple that any- 
one can apply them. 

The cost as compared with others 
is so little that owners of steam plants 
cannot afford to be without a full set 
of all sizes in case of need. 


We make all sizes from 2 inches to 
14 inches in diameter 


PATENT APPLIED FOR 





A—Outside or main ring which is 
bolted around the pipe as close 
to leaky joint as possible, and 
secured to pipe by the set screws. 

B—Gland which will slide back- 
ward or forward under the main 
ring and is forced up against the 
packing ring C by bolts and 
Nuts D 

C—Empire or rubber ring which 
is forced into leaky joint by 
Gland B. 


Consulting and Contracting Engineers 


HORAGE E. FRICK & CO. as srctawes sr, 


(bel. Watnut), Philadelphia, Pa. 





Saying of 10 Per Cent. in Goal Bills Guaranteed... 


PAT. “AJAX” ROCKING GRATES. 
The only shaking grate that will not get clogged 


On ore NO POKER NO SLICE BAR 


motion does it. The 
crossbars A and B are 
journaled one on a 
higher plane than the 
other, and in rocking 
pass through the arcof 
a different circle 
bringing the two bars 
close together, which 
supports the bed 





up with clinkers. 


of fuel, only allowing 
the ashes andclinkers 
to pissthrough. 

Surface of grates 
ALWAYSREMAIN LEVEL. 
No fingers or points 
tod’sturb fire. Small 
clips No. 10 are all 
that can burn out and 
cost only a few cents 
each. Air space 65 
per cent. 


HEADQUARTERS FOR BOILER GRATES, Tupper, Interlocking and Plain 
Bars. All sizes in stock. Send for Catalogue. 


Valley Iron Works CHARLES ROBSON 


Phone 3-45-32 A. N. W. Cor. 8th & Washington Ave,, Phila., Pa. 






















pire RS 4No 


AN 








JALING> 
os LVE psJusTMENT shai 
“EFFICIENCY. [ESTS. 


ENGINEE'' Gr WER 
SWITCHES, SWITCH-BOARDS 


TE coNsTRUCTION oo. ay 


ay. CONTRACTORS, 


oD 


“ELECTRICAL WIRING OF ALL 
DESCRIPTIONS. — 


281i 











413 HEED BUILDING, PHILDAELPHIA 
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{STANDARD | 
BOILER 
COMPOUND 


never fails to remove old scale and pre- 
vents the forming of new. 


IT DOES THE 
WORK 


Endorsed by the best and largest firms 
in the United States. 
Send for circular to 


} L. C. BURNET, 205 Scott Bid., Phila., Pa. 


























Removes dirt, stains and rust from brass, cop- 
per, zinc and nickel, and gives a brilliant polish. 
Liquid or paste form. Write or call for 


FREE SAMPLE 


THE GARLOCK PACKING CO. 
604 Arch Street, Philadelphia, Pa. 


BOWERS BROS. & CO. 


Contracting Engineers for 





Heating and 
Ventilation Systems 
By Steam or Hot Water, Fan System 


PIPING POWER PLANTS 


Also Manufacturers of 


Grate Bars of All Descriptions 
General Castings 


PHONE 3-41-61 D. 


1021 Real Estate Trust Buliding 
Philadelphia, Pa. 
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14 South Broad Street = 


Charles W. Rolin ope ee 
le. ZURN 


Circulating, Interlocking, Herringbone and HIGH=GRADE Co 
Shaking Grates, Stand Pipes 


and Stacks 


Tanks, Filters, lls and Horizontal Tubular Boilers 


Grate Bars of every Description ‘Our First and Last Consideration is QUALITY 


Cast and Wrought iron Work 408 to 418 VINE ST... PHILADELPHIA 


TELEPHONE 1-54-52 D 


Philadelphia 





LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 

















ORGANIZED 1866. 





{nsure Against Loss or Damage to 
Property and Loss of Life and 
Injury to Persons Caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F’ B. ALLEN, Second Vice-President. 

J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Assistant Secretary. 





“ Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Dong, not thinking, willmake 
your wish a reality. Our free booklet, 

‘Are Your Hands Tied?’ tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical. Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering; Shop and 
Foundry Prestloe, Mechanical Drawing; Archi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry: Ornamental Design; Lettering; Book- 
keeping ; Stenography ; English Branches; Teach- 
ing; Locomotive Running; Electrotherapeutics ; 
German ; Spanish; French. 
Circular free. State subject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 





OF INTEREST TC ENCINEERS. 











The Stamp Air Injector 


is the best, most reliable, cheapest, and is so acknowledged 
by elevator builders and engineers who are using it. It does 
its work easier and with less trouble than any other device 
know to them for supplying elevator pressure tanks with 
air. If this InJEcTOR does not give satisfaction after 30 days 
trial, same can be returned. A liberal discount quoted to 
the trade, also to consumers. 


Write for Illustrated Catalogue and Testimonials 


ADDRESS JOHN G STAMP 


Chief Engineer, 202 Main Street - . Buffalo, N. Y. 





HOWARD S. ROBERTS GENERAL 
SUCCESSOR TO BURWELL “eo 
30™& GRAYS FERRY ROAD, PHILA. MACH INIST 
ENGINES=PUMPS-DY NAMOS-MOTORS 
REPAI RS % ICE MACHINES-MACHINERY4GENE RAL 
CYLINDERS REBOREDINPRESENT POSITION 


BLACKSMITHING - HAMMER WORK 














McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds, 
Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 


SMtTH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 





J. Ce McNelley 
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FOR A CLUB OF 
THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, 
postage paid, a copy of Shillitto’s Hand 
Book of Corliss Steam Engines, describ- 
ing in a comprehensive manner the eree- 
tion of steam engines, the adjustment of 
Corliss valve gear and the care and man- 
agement of Corliss engines. 244 pages, 84 
illustrations. Bound in cloth. If you do 
not care to get up aclub of subscribers we 
will mail you a copy for $1.00. Address 









The Practical Engineer 
1215 Filbert St., Phila. 


* Bae % 


PUM a STEAM, BELT OR ELECTRIC POWER 
FOR ALL PURPOSES 
y * 


* 


A 
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BARR PUMPING ENGINE CO. 


WORKS, GERMANTOWN JUNCTION 








NOT IN THE TRUST 


CITY OFFICE, 55 N. 711 ST., PHILADELPHIA 




















Important to all Applicants for a License 


EDWARD’S 
900 EXAMINATION 
QUESTIONS ** ANSWERS 


FOR ENGINEERS AND FIREMEN. 
(Stationary and Marine) 


WHO DESIRE TO OBTAIN U. S. GOVERNMENT 
OR STATE LICENSE. 
By EMORY EDWARDS. 

A new, revised and enlarged edition. In one volume. 
240 pages. Full bound in pocket-book form, leather, gilt 
edges. Price, $1.50, by mail, free of postage, to any address. 

Catalogue of Mechanical and Electrical Books Free. 


Philadelphia Book Co. 
15 South oth Street, Philadelphia, Penna. 


KEYSTONE 


BOILER 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 





For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 





- Radcliff, Ferguson Co. 
” Manayunk, Pa. 





The Rose Patent Crate 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR ENGINEERS 
WRITE FOR CATALOGUE 


THE KUTZTOWN FOUNDRY AND MACHINE COPMPANY 
MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Compound Separators, 
and General Boiler Castings 





KUTZTONE PENNA, Phila. Office, Fidelity Building, Broad above Arch 
WILLIAM MILLIGAN 
PRACTICAL 


STEAM FITTER 


SHOP, 712 SANSOM ST., PHILADELPHIA 


Late with Coatesville Boiler Works 





Phone 37-99: A Jobbing a Specialty 





Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD CO A [| 


1829-1833 N. Tenth St., Philadelphia, Pa. 











~~ Pedder ~wewew.fe* Ped ere Prdd _~wwwwvue 
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Gould’s 


(FOE 


Registered. 


Self-lubricatin 
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THE ORIGINAL RING PATTERN 
, Steam and Water Tight, Less Friction than any other known pacikng. : 
None Genuine Without This Trade Mark Stamped on Wrapper. All similar pack- —- — 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod org : 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 
is rotary or reciprocating. y es ( 
The Gould Packing Co., East Cambridge, Mass. 


Steam and Water Packing | 



















OPPOPP DOD I DID IPD PPI 








THE PRACTICAL ENGINEER. 


31 





February, 1902 
IMPROVED 


fi Kellam Damper Regulators 


The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.lLonergan&Co. 
L 211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 













ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. 





120 Noith Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 380. 


BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 





General Repairs a Specialty 


Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 





DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 


We manufacture the 


s@7°IMPROVED KELLAM DAMPER REGULATOR“wa 


Tie Compound separator for Steam Boilers. 


WRITE FOR 
CATALOGUE “A” 


lay 








KEEPS THE 
WATER IN THE 
+ BOILER WHERE IT 
BELONGS 


INCORPORATED 





KUTZTOWN FOUNDRY AND MACHINE CO. 
FIDELITY BUILDING, BROAD STREET ABOVE ARGH, PHILADELPHIA 








LOOK INTO Ths 


If you can't see into it through the cut, I will send you one or more 


FOR FREE TRIAL 


To be returned at my expense if not better than any gauge cock 
that you ever used 





Ps | 
. 


Ss 
= awe ro Sectional 
© 5 — View 











THE ONLY 


LEAKLESS GAUGE COCK 


The ‘P.B.H.” Diaphragm Gauge Cock 


PAUL B. HUYETTE 





1245 Betz Building Philadelphia, Pa. 





























are installed in most 
new steam plants when 
their merits are investi- 
gated, but for old plants 
they do not sell so fast 
If it pays in building a new 
works to avoid engine acci- 
dents, repairs and renewals, 
save oil and fuel, why not in 
the old one? 
If an oil separator saves in 
one plant, it will in another, 
if intelligently applied 
Please let us send our story, 
for steam or oil, all styles; also 
exhaust heads. 


DIRECT SEPARATOR CO. 


200 MARCELLUS STREET 
SYRACUSE, N. Y. 


Philadelphia Representative, R. S. Spencer, 1218 Filbert St. 
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PITTSBURGH 


FEED WATER HEATERS 
Made in Open and Closed Types 


Strong, simple and pract- 
ical construction, guaran- 
teed to accomplish all an 
exhaust heater can accom- 
plish and sold without the 
aid of ‘‘ talking points,”’ 
which are not practical. 
Used by the largest steam 
users in the country. In- 
vestigate before buying. 


Carnegie Steel Company 
Have Over 60.000 H.-P. 
In Daily Use. 


Schlieper Patents 


JAMES BONAR & CO., General Agents 
PITTSBURGH, PA. 


Philadelphia Office, Geo. E. Hubbert, 123 North 4th St. 











Enpineering Prackce and Theory 


FOR STEAM ENGINEERS 





BY W. H. WAKEMAN 


IS IT WORTH ONE CENT 


to have two questions relating to steam engineering answered intelligently 
and correctly? If it is send for 


ENGINGERING PRAGTIGE AND THEORY 


and you will receive a book that answers 200 questions in a way that is 
readily understood. 


DOES YOUR ENGINE POUND? 


It is quite possible > you have not been able to locate the exact cause of 
it. This book explains 35 causes for this 
‘ene condition of affairs 


SOME OF THEM WILL HELP YOU 


Perhaps you are not interested in questions or in pounding engines, but 
like to read an interesting treatise on the subject o 


STEAM ENGINEERING 
In this case the 20 Chapters of Reading Matter contained in this book 
will prove of much more value than the cost of it. 
184 Pages, 5 x 744 inches 
Sent to any address on receipt of $1.00 

















DESCRIPTIVE CIRCULAR FREE 


WH. WAKEMIAN, 64 Henry St., New Haven, Conn, 


MENTION THE PRACTICAL ENGINEER 





PREMIUM 


Get up a small club of subscribers for ‘‘ THE PRACTICAL ENGINEER,’ 
and we will send you either of the following books free. 


HAWKINS NEW 
INDICATOR CATECHISM 


This book will be sent free as a premium for a club of three subscribers 
to the ‘‘ THE PRACTICAL ENGINEER” at 50 cents each, or will be sent 
post-paid for one dollar. 





This work will thoroughly instruct the reader upon the practical use of 
the Indicator,*the Planimeter, the Pantagraph, Reducing Motions, etc. 
It contains nearly 200 pages, with 115 valuable illustrations and diagrams, 
with questions and answers, 





BOOKS 


HAWKNS NEW 
CATECHISM OF ELECTRICITY 


Sent free for a club of five subscribers, or will be sent post paid for 
two dollars. 





Engineers requiring a practical book on every day electrical practice 
will find that this book fills all requirements, as it treats fully upon Dyna- 
mos, Motors, Wiring, Electric Lighting, Bell Fitting, Electric Batteries, 
Telephones, Electric Elevators, Pumps and Railways. It is also a pretty 
complete dictionary of electrical words and terms. The volume is bound 
in handy pocket book form, red leather, gilt edges and gold titles. It 
contains 550 pages, with 300 illustrations. 





The Practical Engineer, (215 Filbert Street, Philadelphia 
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SMUD 
SEPARATOR 


PERFECT SEPARATION 


is only secured with the BUNDY SEPARATOR. 
It has the most disengaging surface and removes 
all the moisture and oil from your live and ex- 
haust steam. This is no exaggerated statement, 
and you'll find it so if you try one 


A. A, GRIFFING |RON COMPANY 


JERSEY CITY 

















NEW YORE BOSTON PHILADELPHIA 
Send for large catalogue P. E. about Bundy Steam Specialties. 


They are all Good 











Talk is Cheap! 


One firm has recently ordered 42 of our Tur- 
bine Cleaners; another 100; another 180 
of various sizes. , 

We have sold one company over 300 of these 
machines, and now another has bought 500 
cleaners to supply the wholesale trade in 
every quarter of the Globe. 


NOTHING STRANGE ABOUT IT 
THEY DO THE WORK 
THAT’S ALL 





THE LIBERTY MANUFACTURING CO. 


5988 Centre Ave., Pittsburgh, Pa. 


WHITE STAR 


Oit FILTER 


THE WAITS STAR OWL FILTER 


is divided into two separate compartments connected by pipe and valve. 

The smaller chamber, being one-third of interior of filter, contaius 
funnel for receiving the impure oil, and steam coil for heating water. 

The larger chamber contains filter eylnider for complete filtering pro- 
cess, and reservior for storage of pure oil. 

Simple construction, best materials, expert workmanship, ease of 
cleaning—all first requisites of a perfect filter—all embodied in the 
White Star. 

Send for handsomely illustrated booklet, giving details of operation, 
capacities, etc. 


PITTSBURGH GAGE & SUPPLY COMPANY 
308 WATER ST., PITTSBURGH, PA. 


Philadelphia Office : 1011 Girard Trust Building 





BEWARE OIL FILTERS 


ADVERTISED TO 


“SAVE 60% OF YOUR OIL BILLS” 











Most of such devices are 
simply strainers, They 
will mislead you into 
using as “filtered,” oil 
from which only the coar- 
ser impurities have been 
strained, leaving the finer 
and more injurious grit 
and carbon to heat, cut 
and ruin your bearings. 





To effect any real saving, Waste Oil must not only be “ filtered,” 
but refined and purified, so that all impurities 
of every kind ure removed 
The FAMOUS is the only Oil Filter and Refiner made, and the 
only apparatus which will successfully treat Waste Oil 


LIBERTY MANUFACTURING C0. 


6988 CENTER AVE., PITTSBURG, PA. 
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WILKINSON AUTOMATIC STOKERS | 


<3 ae 











Insures the Highest [- THE 
Degree of Economy aa ; LARGEST 
made possible % AND 
BURNING BEST EQUIPPED 
ANY KIND OF FUEL WORKS 
—s IN 

Over 3000 Machines soe ; — =e 

in Actual Operation Sab. 7 ERECTED 1900 

WILKINSON MANUFACTURING CO., Inc. 

Contracting Engineers, Iron Founders and Machinists BRIDGEPORT, MONTGOMERY COUNTY, PA. 








Most economical lubricant ever produced. Absolutely pure, 
prevents gumming and heating. One pound does the work 
of 4 gallons of oil, and does 4 times the work of any other 
grease. Improves with age, and does not harden. Our im- 
provements and facilities enable us to offer this valuable lubri- 
cant at a surprisingly low figure. 


The Philadelphia Grease Mfg. Ao., 147 N. 3rd St., Phila. 


Sample Sent Free of Cost for Your Consideration 


mOD> mao 
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Sands’ Steel Brazed Oilers and Torches 


BEST GOODS EVER PRODUCED EVERY ENGINEER SHOULD TRY THEM 
NO DIRT CAN REACH THE BEARINGS FROM OUR OILERS 
Every Oiler a Complete Filter 
SANDS MANUFACTURING CO., 


We will send any of our goods for 
free trial to be returned if Cor. Market and Bayard Sts., 
Allegheny, Penna. 




















not satisfactory. 
Write for Catalogue. 




















STEPHENSON Wey 
BAR BELT DRESSINGS 6) 


ESTABLISHED 1888 


GOOD FOR BAD BELTS 
NOT BAD FOR GOOD BELTS 


GET A FREE SAMPLE 


PHILADELPHIA STEPHENSON MANUFACTURING CO. CHICAGO 
123 NORTH 4rn STREET ALBANY, N. Y. 11 SO. CANAL STREET 
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METALLIC PACKING 


Will last for years without repairs 
No friction No attention A gain of power 





A Look at the Piston Rods will Convince the Most Skeptical 
Positively no Cutting It is Fully Guaranteed 
No More Bills for Soft Packing 
Will Not Wear Rod Thirty Day’s Trial 


y > ] 





Recently, other persons have been manufacturing a case similar to the 
above ana offering it for sale. We hereby give notice that we are the 
patentees and sole owners of Patents covering this case, No. 525,434, issued 
September 4, 1894. 


We have been mannfacturing Metallic Packing for twenty 
years with absolute satisfaction to our many thousands of cus- 
tomers. There are 100,000 of these packings in use among 
the largest manufacturing establishments in the world. 

This Packing can be applied to engines without disconnect- 
ing any part of engine. Perfectly steam tight when working 
under highest steam pressure, and absolutely vacuum tight. 


THOS. WALKER & SONS 
4617-21 TACONY ST., FRANKFORD, PHILA., PA. 








5 Branch Office: 128 [Massachusetts Ave., Allegheny City, Pa. D, 








WALKER’S| 















SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 










Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 












Brandt’s 
Hard Pump Valves 


oa 
are the very best goods you can 
use in High-Pressure work. 


, BRAND 
T" 
oy EXPANSION 
GASKETS 
Engineers are requested to give the 


above a trial if they are not now using them. 












RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 











ORGANIZERS WANTED 


We want an engineer in every city in the 






United States to organize a council of the 


American Order 
of Steam Engineers 








All candidates for membership in this Order 





must have had at least one year’s experience 





as an operating steam engineer, and must be 





white American citizens of character. 





Ten or more members are required to form 





acouncil. Costof Charter, including rituals 





and installation ceremonies, is $20.00. 






For further particulars, address 







L. L. RICE 
1215 FILBERT ST., PHILADELPHIA 
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FRANCE’S METALLIC 
Piston and Valve Rod Packing 


s Minn, 


ADAPTED 
FOR 
ALL 

KINDS 
AND 
CONDITIONS 

OF - at 
——s racreganrc ain 





ey 


Outside Solid Case Applied 


CHEAPEST AND BEST PACKING MADE 


REDUCTION IN FRICTION, AS COMPARED WITH SOFT PACKING, IS SUFFICIENT 
TO MORE THAN PAY FOR THE PACKING WITHIN A BRIEF PERIOD 


Saves in Cost of Lubrication 


and 


Saves Trouble of Frequent Repacking 


plants in the country, where it has proven its great superiority 


This Packing is in use in hundreds of the largest 
: over all others 


Reduces friction to a minimum, prevents leakage and will not cut the rod 


WRITE FOR OUR BOOK ON PACKINGS FREE 


Tacony, 
Philadelphia, Pa. 


AGENCIES: 


F. G. Street, Northern Office Building, Chicago, Ill. 
J. E. Kennedy, P. O. Box 496, Denver, Col. 
Davis Engineering Co., 816 Fullerton Bldg, St. Louis, Mo. 
Strong, Carlisle and Hammond Co., Cleveland, Ohio. 
The Fairbanks Co., Pittsburgh, Pa., 
Poets and <p “rho a gi San Francisco, Cal. 

: . ; . Philip Scanlon, Newark, N. J. Inside Split Case for Piston_Rods 
Outside Split Type can be applied — ‘ 

without disconnecting T. M. Remington, 237 Sackett St., Brooklyn, N. Y. 
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It’s good for bad engines 
and not bad for good engines 


“FUR EKA” 


THE PACKING 


that gives no worry—increases power—keeps the rods in good condition—needs 
but seldom renewing—costs but little at first—costs very much less in a year’s 
run—is used by more engineers than any other—‘‘ Eureka”? in a red box—with 
red label on same and on every few feet of packing. 


A good name is 
better than ? ? 


When you buy an Indicator it’s well to keep that in mind. 
Something may happen to the instrument, and it’s very desirable 
to know that any part can be duplicated promptly, and the manu- 
facturer take the same interest as when first sold. The Improved 
Robertson-Thompson is guaranteed and carries with it all that 
the word implies. You will want our prices before purchasing. 


D ss b bl e d YOU ARE WASTING TIME 
on e In if you figure your cards in the old way. . Our 








to the damage water in the en-|[mproved Willis Planimeter 


gine cylinder and oil in the 
boiler may cause you. Con- | gives you the M. E. P. without computation and 
‘sider the benefits from a is a magnificent instrument at a moderate price. 


Hine Eliminator 


¥ ‘a A and how little they cost. Improved 


Our Other Goods Vi ° 
ictor ing Wheel 
Feed-Water Heaters Steam Flue Cleaners cto Reduc g ee 


Exhaust Pipe Heads Shaking Grate Bars always ready for any speed or stroke. You 
Damper Regulators should look into it and see how they are sold. 








JAS. L. ROBERTSON & SON - = 205 FULTON STREET, NEW YORK 


BRANCHES: BOSTON, PHILADELPHIA 
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VALUABLE BOOKS 
FOR ENGINEERS, FIREMEN AND STEAM USERS 





Modern Examinations of Steam Engineers, By W. H. WAKEMAN. 
Size 6 x 9 inches, 272 pages, cloth. Contains 300 questions with an- 
swers, likely to be asked when you take an examination for License. 
This book has been especially written for Engineers and Firemen who 
are preparing to take an examination for U. S. Government or State 
License, and gives in a plain practical way just what you must know 
before you can hope to obtain a license. Third edition. Price, $2.00. 


Steam Boiler Care and Management, By FREDERICK KEPPY, M. 
E. Being useful, common sense information on the practical and safe 
operation of Steam Boilers on land and sea. Intended for the use o 


Engineers, Firemen and steam users. Pamphlet, 48 pages, size 6x9 | 


inches. Price, 25 cents. 

Handbook of Corliss Steam Engines, By F. W. SHILLITTO, Jr., de- 
scribing in a comprehensive manner the erection of Steam Engines, 
the adjustment of Corliss Valve Gear and the care and management of 
Corliss Steam Engines, with full page illustrations and complete de- 
scriptions of the leading Corliss Engines. Illustrated by 78 original 
engravings, 244 pages, handsomely bound in green silk cloth. Second 
edition. Price, $1.00. 


Practical Guide for Firemen, or Instructions and Suggestions for the 
Care and Management of Steam Boilers, Pumps, Injectors, etc., By 
W.H. WAKEMAN. This book is purely an elementary treatise, and 
is intended to give the duties of the firemen, or the one in charge of a 
steam plant, in as simple and concise a manner as possible, and to 
furnish all the information required to enable them to take charge of 
and operate a steam plant successfully and economically. 80 pages, 
4x 6% inches. 14 illustrations. Cloth. Price, 50 cents. 


| The Engineer’s Manual, containing a vast amount of practical infor- 

| mation which comes into daily use in the boiler and engine room. 
The works treats on engines and boilers, pumps and pumping machin- 
ery, together with safety valves, injectors, steam appliances, etc. Also 
contains valuable rules and table, necessary for use of engineers and 
firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 ceuts. 


The Destruction of Steam Boilers. Being a practical treatise on the 
destruction of steam boilers from the effects of incrustation and corro- 
sion, with simple methods for preventing the same, etc. By W. H. 
WAKEMAN. Pamphlet 6 x g inches, illustrated. Price, 25 cents. 

Refrigeration and Ice Making and Refrigerating Machinery. By a 
practical treatise on the construction, operation and the care and 
management of refrigerating machinery. By W. H. WAKEMAN. 
Pamphlet 6 x g inches, fully illustrated. Numerous valuable tables, 


etc. Price, 25 cents. 





Operating a Steam Plant. Being useful common sense information 
on the erection and safe operation of steam boilers and engines for the 
use of engineers, fireman and steam users. By W. H. WAKEMAN. 
48 pages, 6x g inches. Price, 25 cents. 


Refrigerating Machinery, By GEORGE RICHMOND, M.E. Con- 
taining the general principles of refrigerating and ice making machin- 
ery. A smal! book with a large amount of useful information. Pam- 
phlet form, 7 x roinches. Price, 20 cents. 


Dynamos, By F. S. HUNTING. Being a practical explanation of 
the construction, operation, maintenance, care and management of 
| dynamos. 16 mo, paper, 26 illustrations. Price, 25 cents. 


The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 


THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 


Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 
tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 


original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 
many years, in the construction and use of steam engine indicator. 


Be Witte IOUS DALING 


POSTAGE PREPAID TO ANY ADDRESS 
IN THE WORLD 


HANDSOMELY BOUND IN SILK CLOTH 
Price, $2.00 


320 PAGES. 157 ENGRAVINGS. 
20 FULL PAGE TABLES 


PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
the writer to publish the matter in book form. 

Let every engineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending overa third of a century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer 
has endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 
lowing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid. 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 
Bridgeport, Conn., U. 8. A. 





Publishers, Booksellers and Importers - - 
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KEYSTONE 
GREASE 


BEST LUBRICANT EYER PRODUCED 


Keystone Grease js the greatest lubricating composition known 
Keystone Grease is the only absolutely pure grease 

Keystone Grease is cheapest because it is the best, and goes furthest 
Keystone Grease js a great enemy to the oil man. Why? 

Keystone Grease never changes quality. Oils do. 

Keystone Grease One pound will go as far as four gallons of oil 
Keystone Grease prevents splashing, dripping and waste 

Keystone Grease js not affected by change of temperature 

Keystone Grease will not gum or heat 

Keystone Grease wil] not wear, scratch or tear your journals 
Keystone Grease The last of the package is as good as the first 
Keystone Grease contains no rosin-oil, fatty acids, fillers or adulterants 
Keystone Grease will reduce your liability to have fires 

Keystone Grease wil! not harden or get crusty in the barrel 

Keystone Grease Why not use it, since these facts are the plain truth? 
Keystone Grease will save you money, time and labor 





















































KEYSTONE GREASE PRODUCES RESULTS WHERE OTHER GREASES OR OILS FAIL 


Large Sample Can and Best Brass Grease Cup Sent Free 
Express Prepaid 


NOT FOR SALE BY THE JOBBING OIL OR SUPPLY TRADE 
MENTION THIS PAPER 


KEYSTONE LUBRICATING CO. 


20TH ann ALLEGHENY AVE. 
PHILADELPHIA 
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Dividing your profits with your coal dealer cuts into 
your dividends 

The money you save on fuel is just as good as the 
money you earn 

If it takes two tons of coal per day to run your mill 
when the boilers are full of scale, it will only 
take a ton or a ton and a half to do the same 
work when they are clean 

We can clean them for you and keep them clean. 

Let us prove it to you; First, send us a sample of 
your boiler scale 

We will analyze it and will make you a proposition 
in (is 


um” 


hi Lord's 
Wrnave Boiler 3 Geo. W. Lord 


yy Compounds 
f 2238 to 2250 N. oth St., Philadelphia 
bY 

So, “ 
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*BUSHED ee? 
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THE GOODFELLOW PATENT 


CLONE TUBE CLEANER 


The Cyclone head, when attached toa 
Hot Air Blast. No Moisture. long steam pipe, may be passed through 
the tube, acting as a scraper and blower, 


| No Scale. Steam and Air Equalized. *t desired. 











EST 
EVOLUTION IN TUBE 
CLEANING KNOWN 





THE ONLY 


Scientific Steam Cleaner on the Market X hy nge en My tng 


itself in the tube free of 
hands. The inclined hose 
nipple fits three sizes of hose 
and deflects it from the fire 
door, and the inclined han- 
dle makes the cleaning oper- 
ative from the boiler. 


The spiral flanges of the head fit into the end of the tubes as shown ; the collar 
closes against the end of the tube. The velocity of the steam creates a vacuum 
through the hot air drum ; the spiral flanges create a cyclonic action of the air 
and steam through the tube, cleaning it thoroughly from end to end. Best 
Steam Hose, Coupling and Clamps sent complete at reasonable prices, when 
desired. Always send size of boiler tubes to 


JOHN H. GOODFELLOW 


506 NIAGARA STREET - = BUFFALO, N. Y. 


LAnwnmr PLPAF OLDS ASIST" Perens -1 


= BONAR OIL FILTER NATIONAL “=:.. 





Cylinder 
will handle any kind of oil, so that it can be used repeatedly. No fil- 

tering material used, the purifying being made by gravity distillation, f 

which is conceded to be the best possible method. ee al 


Thorough \  (e Perfect 
in A | i in 
Efficiency m7 | I Construction 


Automatic CMMI} ia Built Like 
in Bieih | a 
Operation “Te eR Machine 





d DESERVO, 
Po. nof 4 whe 
SITION  waey EMPTY, 


Ornamental Stands Inspection but 


in Needs no Watching etl patinad 
Appearance sc 


ate! tm! A GREAT OIL SAVER 


The Filter will be sent to responsible parties in the United States on The Lubricator will be sent to responsible parties in the United States 
Thirty Days’ Trial on Thirty Days’ Trial 


JAMES BONAR & CO., PITTSBURGH, PA. STEPHENSON MFG. CO., ALBANY, N. Y. 











PHILADELPHIA OFFICE: 
G. E. HUBBERT, MANACER, No. 123 NORTH FOURTH STREET 
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Makes 
Perfect 
Joint 
Instantly 


JENKINS ‘96 PACKING does not require to be heated to complete the joint, 
It 





an 





will pack joints with rough surfaces equally as well as when they are faced. 
It will last as long as the metals which hold it under all 


DETERIORATE WITH AGE. 


conditions of service on steam, ammonia, oils, acids, etc. 


d can be used for cold joints as well as hot. 


IT DOES NOT 


Do not accept unless stamped like cut. 











ge siaeal GASKET TUBING 


is made from a com- 
pound somewhat simi- 
lar to the Jenkins ’96 
Packing. It is suita- 
ble for steam joints, 
hand holes and man 
holes. It is handy and economical, and is giv- 
ing nein best of satisfaction. It is made 3”, 
4", 54” and 34” in diameter in lengths of about 
12 ft. Packed i in boxes weighing 4 to 6 pounds. 








JENKINS PUPP VALVES 


We make valves adapted for 
all conditions of service. It 
is our constant aim to pro- 
duce the best, regardless of 
cost. Like all our special- 
ties, they are guaranteed to 
give entire satisfaction. When 
ordering,state diameter, thick- 





ness and size of hole; also in what service they 


are to be used. 














of their superior qualities. 
verest conditions. 





Jenkins Bros. Valves 


The universal popularity which these valves have attained is proof 
They give good service under the se- 
They are the only valves which have the Jenkins 
Patent Keyed Stuffing Box, which holds packing securely and iil 
vents leakage around the spindle, and the Jenkins Disc Rem: 4 





Nut, which not only locks the disc nut, but assists in removing the fies when necessary 


for repairs. 


pressure steam, oils, acids, ammonia, etc. 


They can be packed when under pressure with valve wide open. 
> used in these valves is made in the most careful manner, and will stand high 


The improved 


o im aeidibee the genuine are 


always veanaped ithe our Trade Mark, and are fully eitwenned, 











*‘ Jenkins Bros. Valves, 96 Packing and Rubber Specialties received highest awards at the Pan-American Exposition.” 


JENKINS BROTHERS, 133-35-37 North 7th Street, Philadelphia 


71 John St., New York. 17 Pearl St., Boston. 31-33 North Canal St., Chicago. 62 Watling St., Queen Victoria Street, London, E. C. 
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